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Introduction 

Authorization 

This report presents the findings of the geotedmical exploration program performed for (he 
proposed Columbia River ship channel deepening project. This work is authorized by Task 

Order No. DACW 57-97-D-0004-0022, dated July 14,2000. 

Purpose and Scope 

This geotechnical data report presents the findings of a geotedhnical exploration for the 

proposed channel deepening. The scope of the project conformed to the statement of work 
provided by the U.S. Army Corps of Engineers, dated July 14,2000. The specific tasks 

involved the following: 

• Conducting geotechnical field explorations at various locations within the existing 

channel limits. This included 40 test pits, 184 jet probe holes, and 14 rock core borings. 

• Evaluating of subsurface conditions at various locations in terms of excavation 
requirements. 

• Preparing this report. 

Background 

Site Location 

Our investigation included selected locations of the Columbia River ship channel between 
River Mile (RM) 42 and RM 104. Sampling locations were provided by the U.S. Army Corps 

of Engineers. 

Project Description 

The proposed Columbia River ship channel improvement consists of deepening the 

navigation channel 3 feet from its currently authorized channel depth of elevation -40 feet 

Columbia River Datum (CRD). With an additional 2 feet of advance maintenance, the actual 
planned excavation depth for the new channel is elevation -48 feet. In bedrock areas 

excavation would extend to elevation -48 feet. 

Limitations 

This report has been prepared for the exclusive use of the U.S. Army Corps of Engineers for 
specific application to the Columbia River channel deepening project between RM 42 and 
RM 104. This report has been prepared in accordance with generally accepted geotechnical 

engineering practice. No other warranty, expressed or implied, is made. 

The test pit, jet probe, and boring logs indicate subsurface conditions only at specific loca¬ 

tions and times, and only to the depths penetrated. Subsurface conditions at other locations 

may differ from conditions at these locations. In addition, the passage of time may result in 
a change in the conditions at these locations. If, during excavation, subsurface conditions are 
found to vary from those described in this report, the geotechnical data report may need to 
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be reevaluated. CH2M HILL is not responsible for any claims, damages, or liabilities associ¬ 

ated with interpretation of subsurface data or reuse of the subsurface data or engineering 
analyses without the express written authorization of CH2M HILL. 

Field Exploration Program 

The field exploration program was conducted on August 7 through 30,2000. The explora¬ 
tion consisted of advancing 40 test pits, 184 probe holes, and 14 rock core borings. An 
overview of the areas investigated is shown in Figures 1 through 4. The specific locations of 
each test pit, probe hole, and rock core boring are shown on figures presented in 
Appendix A. The purpose of the field exploration was to determine the presence or absence 
of bedrock that will extend above the excavation grade line for the planned new ship 

channel depth. All test pit, jet probe, and core borings were within a 5-foot radius of the 

proposed location, with the exception of four drill holes that were within 8 feet of the 
proposed location. 

Personnel 

Hickey Marine Enterprises performed the test pit and probe hole work. Geotech 
Explorations me./ as the subcontractor to Hickey Marine, performed the rock core drilling 

operations. Minister-Glaeser established the horizontal control for the project and set up 
15 staff gauges on the river so that river elevations could be determined at the time of each 

exploration. 

CH2M HILL personnel were present during field explorations for the purpose of 
coordinating and observing the operations, verifying correct locations for the explorations, 
and logging the test pits, probe holes, and rock core borings. Subsurface materials recovered 

or encountered were recorded in the field. 

Test Pit Operations 

A 103- by 60-foot derrick barge (Hickey Marine's "Sea Vulture") with two 30-inch-diameter 
spuds and a 38- by 17-foot tugboat with 800 horsepower (the "Nova") were used for test pit 
operations. Test pit operations were conducted by using a barge-mounted crane (a 4600 

Manitowoc) with an 8-cubic-yard rock bucket to dig the pits. The steel cable attached to the 

rock bucket was marked in 1-foot increments so that depths could be determined. Test pit 
sites were located using a differential global positioning system (GPS) with the antenna 
placed on the tip of the crane's boom. A computer and monitor placed in the crane 
operator's cabin showed the position of the top of the boom. Once the barge was securely 

spudded, the crane was brought into position and test pit coordinates were recorded and 
verified. A tide reading was taken before and after each test pit was excavated. Materials 
from each scoop were placed on a separate barge (Harvey, 120- by 40-foot) for the field 

personnel to observe and identify. After each scoop, the rock bucket was carefully lowered 
back into the existing hole with help of the GPS. The depth of the open butket was recorded 
before every scoop. Digging in the same hole continued until an elevation of -50 feet CRD 

was reached. Materials were disposed of in the same general area after the hole was 
completed. 
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All 40 test pits were dug in the same general area near KM 66, close to the Lewis and Clark 
bridge that connects Longview, Washington, to Oregon. Test pit logs are shown in 
Appendix B. Table 1 shows a summary of the locations and depths of the test pits. 

Jet Probe Operations 

The jet probing operations were conducted as recommended by the U.S. Army Corps of 
Engineers. A procedure similar to that used for channel deepening explorations in Coos 
Bay, Oregon, was implemented for this work (COE, 1995). A 103- by 60-foot derrick barge 
(Hickey Marine's "Sea Vulture") with two 30-inch-diameter spuds and a 38- by 17-foot 

tugboat with 800 horsepower (me "Nova") were used for jet probe operations. An 84-foot- 

long jet pile driver was used for probing operations. The pipe size was 6 inches outside 

diameter with a wall thickness of 0.5 inch. The nozzle was approximately 1 foot long, which 
includes a 6-inch taper. The bottom jet opening was 1.5 inches wide, and three side jets 

located approximately 1.5 to 2 feet from the bottom jet had 1.5-inch-diameter openings. A 

three-stage diesel jet pump supplied water pressures ranging from 75 to 175 pounds per 
square inch (psi). Table 2 shows the location and depths of the jet probe holes. 

A differential global positioning system was used to locate on the exploration sites, with the 

antenna placed on the tip of the crane's boom. A computer and monitor placed in the crane 
operator's cabin showed the position of the tip of the boom. Positioning was achieved to 

within 5 feet of the designed probe location. After the barge was securely spudded, the 

coordinates were verified. The tide was recorded while the probe was lowered to the river 
bottom so that the equivalent CRD of the top of the overburden material could be recorded. 

It was common for the probe to sink a few inches into the sediments, but the slower penetra¬ 
tion rate indicated when the probe was in sediment so that the river bottom elevation could 
be recorded. The probe tip was then raised approximately 1 foot above the bottom to ensure 
that the nozzle was not plugged and the water pump was turned on. The water pressure 
used for initial probing was 75 psi. The probe was lowered until refusal was obtained. The 
probe was then lifted approximately 1 to 2 feet and lowered two more times; the final depth 

was then recorded. This depth was assumed to be the top of weathered or partially decom¬ 

posed rock. The probe was then raised about 1 foot and the water pressure was increased to 
the full pump capacity of 175 psi. The same procedures were repeated. The rate of penetra¬ 
tion was observed as probing progressed to see whether refusal happened suddenly, which 
would indicate hard rock, or gradually, which could indicate gravel, weathered rock, or 
cemented sand. The bottom depth was recorded at refusal or upon reaching the termination 
elevation. The probe was retrieved to the surface to ensure that the nozzle was not blocked. 
Probes not encountering refusal were terminated around elevation -50 feet CRD. 

A total of 184 jet probes were conducted between KM. 42 and RM 104 of the Columbia River 
to identify areas where bedrock is present. Jet probe logs are shown in Appendix B. Table 2 

shows a summary of the locations and depths of the jet probing. 

Drilling Procedures 

A 103- by 50-foot derrick barge (Hickey Marine's "Sea Lion") with two 30-inch-diameter 
spuds and a 40.6-by 13-foot tugboat (the "Viking") were used for drilling operations. The 
drill rig was placed on a separate flat-top barge, 173 by 39 feet, tied to the "Sea Lion." 
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A CME 75 truck-mounted drill rig was used for drilling operations. A 5-inch casing was 
used with an HQ-size core barrel with a split inner tube. 

The crane (3900 Manitowoc) was used to load the drill rig onto the barge. Drilling was 
accomplished through an existing 2.5-foot-diameter opening through the barge deck. Drill 
rig sites were located using differential GPS. A computer and monitor placed in the crane 

operator's cabin showed the position of the drill rate. Once the barge was securely spudded/ 
the drill hole coordinates were recorded. The 5-inch casing was lowered to the channel 
bottom and seated by being struck with a 140-pound hammer. The tide elevation was 
recorded, and the bottom elevation of the drill casing and the elevation of the river bottom 

were calculated by establishing the length of drill casing reaching from the water surface to 

the bottom. All core drilling was done within the casing. Varying lengths of casing and/or 
drill rods were added or deleted from the setup depending on tide fluctuations. Water and a 

face discharge/ impregnated/ tapered drill bit was used for the core drilling procedures. 

A total of 14 borings were drilled between RM 41 and RM 88 to identify the nature of the 

bedrock material, if bedrock was present. Boreholes were sited in areas of rock removal 
from previous channel deepenings. An effort was made to determine if the rock 
encountered was loose and jumbled or more in place to assess what methods of removal 
would be necessary for the upcoming deepening. Ten feet of rock core drilling was required 
at each site. Therefore, some of the core borings extended beyond elevation -50 feet. All the 

core was logged, placed in core boxes, and photographed. Boring logs and core photos are 

shown in Appendix B and Appendix C, respectively. Table 3 shows me locations and depth 

of the core borings. 

Findings 

We refer to basalt fragments in this report if the basalt encountered during our core drilling 

operations was highly fractured, possibly as a result of previous blasting activities in the 

area. These basalt fragments may have been transported by the river and may not be at their 
original location. In many areas the basalt fragments were underlain by loose sands or soft 

sandstone indicating the basalt fragments have been transported to the area and lie above 
the original river bottom. Solid in-place basalt bedrock is referred to as basalt. 

During jet probing, refusal at 175 psi was referred to as rock, indicating a very hard contact 
of the jet probe with the material encountered. It could not be determined whether this rock 

was solid bedrock, a boulder, or rock fragments. Jet probing was conducted before the core 
drilling. Therefore, a description of the materials encountered during drilling had not been 
available. 

Test pit, jet probe, and core boring logs are attached in Appendix B. Summary tables of me 
test pit, jet probe, and core drilling exploration locations and depths are shown in Tables 1 

through 3. Contour maps showing top of rock, or refusal, for all localized areas containing 
10 or more probe and drill holes are provided in Appendix D. 

Excavation of most of the materials encountered during our exploration can be completed 
with a clam shell bucket with rock teeth. Basalt bedrock was encountered in a few areas 

only, therefore blasting activities can possibly be limited to those areas. The actual channel 
depth was deeper than expected at many locations, so the quantities of material to be 
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excavated will be significantly smaller than initially expected assuming a river bottom 
elevation of -40 feet CRD. Dredging is another option for removal of materials. However, 
removal of basalt fragments scattered throughout the channel can most likely not be 
accomplished by dredging. 

Area 42/1 

Two borings (DH-41-1 and DH-41-2) and 10 jet probes (JP-41-1 through JP-41-10) were 
conducted in this area. The river bottom was encountered between elevation -46.6 feet and 
elevation -51.5 feet. Basalt fragments with an average thickness of 2 feet were encountered 
in the core borings at approximately elevation -47.5 feet. Coring below the basalt fragments 
yielded very poor recovery, with only several gravel-sized pieces of sandstone or cemented 

sand. Given me very poor recovery, it was not determined whether me material 

encountered is a sand, cemented sand, or possibly a weak sandstone. Refusal was 
encountered during our jet probe explorations at elevations as shallow as -47.6 feet. Not 
every jet probe encountered refusal above elevation -50 feet. We believe that no hard, in- 
place bedrock is present above elevation -50 feet. 

Area 42/2 

Two borings (DH-42-1 and DH-42-2) and 32 jet probes (JP-42-1 through JP-42-32) were 
conducted in this area. The river bottom was encountered between elevation -45.8 feet and 
elevation -54.0 feet. The core borings encountered basalt fragments between elevation 
-46.6 feet and elevation -50 feet, followed by what is possibly a sand, cemented sand, or very 
soft sandstone. Some of the jet probing indicated refusal starting at elevation -47.2 ft. We 
believe that no hard, in-place bedrock is present above elevation -50 feet. 

Area 42/3 

Three borings (DH-42-3, DH-42-4, and DH-42-5) and 32 jet probes (JP-42-33 through 
JP-42-64) were advanced in this area. The river bottom was encountered between elevation 

-46.2 feet and elevation -53.9 feet. The boreholes encountered basalt fragments in a matrix 
consisting of a soft or loose material. Basalt bedrock was encountered in DH-42-3 at 
elevation -62.2 feet. Jet probe refusal was not encountered above elevation -47.5 feet. We 
believe that no hard, in-place bedrock is present above elevation -50 feet. 

Area 44 

One jet probe (JP-44-1) was advanced in this area. The river bottom was encountered at 
elevation -45.1 feet. Probing indicated soft materials easily penetrated by the jet probe to 

elevation -50 feet using a water pressure of 75 psi. No hard bedrock was encountered. 

Area 46 

One jet probe (JP-46-1) was advanced in this area. The river bottom was encountered at 
elevation -43.4 feet. Probing indicated soft materials easily penetrated by me jet probe to 

elevation -50 feet using a water pressure of 75 psi. No hard bedrock was encountered. 
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Area 47 

One jet probe (JP-47-1) was advanced in this area. The river bottom was encountered at 
elevation -44-5 feet. Probing indicated soft materials easily penetrated by the jet probe to 

elevation -50 feet using a water pressure of 75 psi. No hard bedrock was encountered. 

Area 56/1 

One core boring (DH-55-1) and 15 jet probes (JP-55-1 through JP-55-15) were advanced in 
this area. The river bottom was encountered between elevation -47 feet and elevation 
-56.2 feet. Basalt fragments in a silty sand matrix were encountered in the core boring at 

elevation -52.5 feet. hi general, the coring encountered highly fractured basalt with areas of 
sudden drops resulting in poor recovery, possibly indicating boulders or basalt flows with 
interbedded soft layers or sand. m-place basalt bedrock was encountered at elevation 
-64 feet. Jet probe refusal was observed as shallow as elevation -48 feet. 

Area 56/2 

One jet probe (JP-56-1) was advanced in this area. The river bottom was encountered at 
elevation -42.4 feet. Probing indicated soft materials easily penetrated by the jet probe to 
elevation -50 feet using a water pressure of 75 psi. No hard bedrock encountered. 

Area 61 

One jet probe (JP-61-1) was advanced in this area. The river bottom was encountered at 
elevation -49.4 feet. Probing indicated soft materials easily penetrated by the jet probe to 

elevation -50 feet using a water pressure of 75 psi. No hard bedrock was encountered. 

Area 63 

Four jet probes (JP-62-1, and JP-63-1 through JP-63-3) were advanced in mis area. The river 
bottom was encountered between elevation -44.0 feet and elevation -50.4 feet. Probing 

indicated soft materials easily penetrated by the jet probe to elevation -50 feet using a water 
pressure of 75 psi. No hard bedrock was encountered. 

Area 66 

Forty test pits (TP-66-1 through TP-66-40) were excavated in this area. None of the test pits 

encountered bedrock. Materials predominately consisted of sand and silt overlying gravel. 
Occasional basalt boulders up to 4 feet in diameter and scattered logs at the river bottom 
were encountered. The river bottom was encountered between elevation -41.3 feet and 
elevation -49.0 feet. Hard digging was encountered at several locations, but refusal was 
never achieved. Excavation of the majority of the test pits was easy. Boulders were scattered 

throughout the area explored, except for the northeast side where mainly Mt. St. Helens 
material was encountered. The test pits at the east half of the north side were very easy to 

excavate, hi general, a 1- to 5-feet thick layer of Mt. St. Helens material was encountered on 
top ofpre-Mt. St. Helens material. 
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Area 71 

One jet probe OP-70-1) was advanced in this area. The river bottom was encountered at 
elevation -40.6 feet. The probing indicated sandy materials slowly penetrated by the jet 
probe to elevation -50 feet using water pressures of 75 and 175 psi. No hard bedrock was 
encountered. 

Area 75 

One jet probe (JP-74-1) was advanced in this area. The river bottom was encountered at 
elevation -40.6 feet. The probing indicated sandy materials slowly penetrated by the jet 
probe to elevation -50 feet using water pressures of 75 and 175 psi. No hard bedrock was 
encountered. 

Area 79 

Three jet probes (JP-79-1, JP-79-2, and JP-79-3) were advanced in this area. The river bottom 

was encountered between elevation -43.4 feet and elevation -46.5 feet. The probing indicated 
soft materials easily penetrated by the jet probe to elevation -50 feet using a water pressure 
of 75 psi. No hard bedrock was encountered. 

Area 83 

Three jet probes (JP-82-1, JP-82-2, and JP-82-3) were advanced in this area. The river bottom 

was encountered between elevation -42.1 feet and elevation -42.4 feet. The probing indicated 
soft materials easily penetrated by the jet probe to elevation -50 feet using a water pressure 
of 75 psi. No hard bedrock was encountered. 

Area 88/1 

Four core borings (DH-87-1 through DH-87-4) and 46 jet probes (JP-87-1 through JP-87-46) 

were advanced in this area. The river bottom was encountered between elevation -39.2 feet 

and elevation -53 feet. Basalt fragments were encountered in the borings as shallow as 

elevation -43 feet (DH-87-2). Typically the basalt is highly fractured to a depth of approx¬ 
imately elevation -48 feet. The rock quality encountered in our borings was very poor (the 

rock quality designation, or RQD, was less than 18.3 percent) above elevation -50 feet and 

improved to poor (the RQD was 46 percent) in DH-87-1 between elevation -53.3 feet and 
elevation -56.2 feet. During our jet probing we encountered refusal, at all but four sites, 
possibly indicating basalt as shallow as elevation -43.6 feet. 

Area 88/2 

Two borings (DH-88-1 and DH-88-2) and 15 jet probes (JP-88-1 through JP-88-15) were 
advanced in this area. The river bottom was encountered between elevation -41.7 feet and 
elevation -47.5 feet. Basalt was encountered in our borings at elevation as shallow as 

-45.2 feet (DH-88-2). The jet probes encountered refusal, at all locations, possibly indicating 

basalt as shallow as elevation -44.5 feet. DH-88-1 and DH-88-2 yielded very poor rock 
quality (the RQD was 0 percent) to elevation -50.3 feet and elevation -48.6 feet, respectively. 
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Area 90 

Two jet probes (JP-90-1 and JP-90-2) were advanced in this area. Hie river bottom was 
encountered at elevation -40.6 feet and elevation -44.1 feet. The probing indicated soft 

materials easily penetrated by the jet probe to elevation -50 feet using a water pressure of 
75 psi. No hard bedrock was encountered. 

Area 93 

One jet probe (JP-93-1) was advanced in this area. The river bottom was encountered at 
elevation -48.5 feet. The probing indicated soft materials easily penetrated by the jet probe to 
elevation -50 feet using a water pressure of 75 psi. No hard bedrock was encountered. 

Area 95 

One jet probe OP-95-1) was advanced in this area. The river bottom was encountered at 
elevation -47.0 feet. The probing indicated soft materials easily penetrated by the jet probe to 

elevation -50 feet using a water pressure of 75 psi. No hard bedrock was encountered. 

Area 100 

Ten jet probes QT-lOO-l through JP-100-10) were advanced in this area. The river bottom 

was encountered from elevation -43.3 feet to below elevation -50.6 feet. The probing 
indicated soft materials easily penetrated by the jet probe to elevation -50 feet using a water 
pressure of 75 psi. No hard bedrock was encountered. 

Area 104 

Two jet probes (JP-104-1 and JP-104-2) were advanced in this area. The river bottom was 
encountered between elevation -44.5 feet and elevation -45.7 feet. Refusal of the probes was 
encountered at elevation -48.1 feet and elevation -48.4 feet. The material encountered was 
believed to be gravel rather than hard bedrock, given the slow penetration of the material 
and one gravel piece stuck at the bottom of the jet probe. 

Geologic Setting 

Geologic units beneath the Columbia River that are significant to this project (Walker and 

MacLeod, 1991; Walsh et al, 1987) include the following: 

• Recent Columbia River alluvium. This consists of loose or soft sediment ranging in size 

from clay to boulders. 

• Miocene-age Columbia River Basalt. Flow rock could be encountered from one or all of 
the following unite: Pomona Member of the Saddle Mountain Basalt Formation, 
Frenchman Springs Member of the Wanapum Basalt Formation, and Grande Ronde 
Basalt Formation (Wells et al., 1989). These units originated in eastern Oregon or 
Washington and flowed westward to through a broad lowland in the approximate 
location of the Columbia River Gorge (Beeson et al., 1989). 

• Miocene-age marine sedimentary rocks. These could include fine-grained, friable 

sandstone; massive to thin-bedded siltstone; and tuffaceous siltstone to sandstone. 
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Assessment of Exploration Methods 

This section describes the effectiveness of each work method used to gain knowledge about 
the materials present in the areas of concern. 

Test Pits 

We were able to excavate all 40 test pit holes to me required depth of elevation -50 feet using 
a clamshell bucket with teeth. Potential problems with this method include the excavated 
hole caving in, so that the contact between different layers can only be estimated. However/ 
the materials encountered in this excavation were easy to characterize, and this method 
worked very well for the area under investigation. 

Excavating test pits using a clamshell bucket with rock teeth could also have been helpful in 
determining general excavatability in areas with basalt fragments. 

Jet Probes 

Materials encountered during jet probing were classified based on the rate of penetration 
and the reaction of the jet probe when lowered through the material. When penetrating 
sandy materials, the probe advanced at a steady pace. When advancing through gravel, the 
probe was observed to penetrate very slowly, sometimes resulting in refusal. When 
penetrating hard material and refusal was encountered at a low pressure (75 psi), the 

pressure was increased to 175 psi. If the probe was on top of basalt bedrock, it did not 
advance any further. If basalt fragments were encountered, the probe sometimes penetrated 

a little further because it bounced off a rock piece. 

Without any visual information, the jet probes can be misleading in classifying the materials 

encountered during refusal. What was labeled as bedrock during probing was discovered 
during core drilling to be basalt fragments overlying a sand material. Therefore, caution 
should be used when evaluating the materials encountered during jet probing, especially at 
refusal. 

Core Drilling 

Core drilling was very effective in finding competent bedrock and enabling its characteriza¬ 

tion. Core drilling did not yield very good visual information about soft bedrock materials. 
It is possible that a cemented sand or sandstone was encountered. These materials could be 
difficult to excavate. 

For this project the combination of jet probes and core drilling was adequate to define the 

existence of hard bedrock. The jet probes yielded valuable information on river bottom 

elevations and indicated whether there was soft or hard contact between the jet probe and 
the material encountered. The drilling verified the difference between hard basalt bedrock 
and basalt fragments. Without the core drilling operations, the jet probe information could 

have been misleading. 

Core drilling procedures only gave a good indication of the nature of the basalt fragments if 
good recovery was achieved with in-place material or if jumbled material was rounded. It 

was hard to distinguish between blast fractures and natural joints, and only the highly 
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fractured nature of the blasted material aided in classification. Core drilling does not give a 

good indication of excavatability of the material encountered if gravel or basalt fragments 

are encountered. 

Assessment of Excavatability and Characteristics of Rock 
Material 

Areas Where Bedrock or Basalt Fragments Were Encountered above Elevation 

-45 Feet 

At the following areas bedrock and/or hard materials were encountered at elevations 
shallower than elevation -45 feet. Each area is discussed separately, to address me excavat¬ 
ability of the rock material encountered. Rock excavation techniques such as blasting are 
required in areas where solid basalt bedrock was encountered. In areas where basalt 
fragments or in-place basalt broken up by previous blasting was encountered/ excavation 
with a dam shell bucket with rock teeth might be sufficient due to the relatively thin layer 
needing removal. Should basalt fragments be too large in size, blasting might be required to 
break up those large pieces so that removal with a dam shell bucket with rock teeth can be 
completed later. 

Area 88/1 

Highly fractured basalt bedrock or basalt fragments were encountered during our jet 

probing above elevation -45 feet. Therefore/ rock excavation techniques will be required in 
this area. 

Area 88/2 

Highly fractured basalt bedrock or basalt fragments were encountered during our jet 

probing above elevation -45 feet. Therefore, rock excavation techniques will be required in 
this area. 

Areas Where Bedrock or Basalt Fragments Were Encountered between Elevation 

-45 Feet and Elevation -48 Feet 

At the following areas, bedrock and/or hard materials were encountered between elevation 
-45 feet and elevation -48 feet. Each area is discussed separately, to identify the excavat- 
ability of the rock material encountered. Basalt fragments can be removed with a clam shell 

bucket with rock teeth. If boulder-size material is within the basalt fragments, and cannot be 

removed by a dam shell, blasting of these boulders might be required for removal. 

Area 42/1 

Basalt fragments were not encountered above elevation -45 feet but do occur between 
elevation -45 feet and elevation -48 feet. Therefore, rock excavation techniques will be 
required if the channel is deepened to elevation -48 feet. 
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Area 42/2 

Basalt fragments were not encountered above elevation -45 feet but do occur between 
elevation -45 feet and elevation -48 feet. Therefore, rock excavation techniques will be 

required if the channel is deepened to elevation -48 feet. 

Area 42/3 

Basalt fragments were not encountered above elevation -45 feet but do occur between 
elevation -45 feet and elevation -48 feet. Therefore, excavation techniques that can accom¬ 

modate boulder-sized material will be required if the channel is deepened to elevation 
•48 feet. 

Area 56/1 

Basalt fragments were not encountered above elevation -45 feet, but they do occur between 
elevation -45 feet and elevation -48 feet. Therefore, excavation techniques that can accom¬ 

modate boulder-sized material will be required if the channel is deepened to elevation 
•48 feet. 

Area 104 

Gravel was encountered in probe holes between elevation -45 feet and elevation -48 feet. 

Therefore, excavation techniques that can accommodate boulder-sized rock will be required 
if the channel is deepened to elevation -48 feet. 

Areas Where Bedrock or Basalt Fragments Were Not Encountered above 
ElevatSon -48 Feet 

Most of our exploration resulted in river bottom elevations deeper than elevation -43 or 

even elevation -45 feet. This section addresses areas where basalt bedrock or hard material 

was encountered below elevation -48 feet, which is the deepest elevation of interest for mis 
project. Based on our exploration results, excavation in the following areas can be 
accomplished using conventional dredging techniques for sandy materials: 

• Area 44 • Area 63 • Area 83 

• Area 46 • Area 66 • Area 90 
• Area 47 • Area 71 • Area 93 
• Area 56/2 • Area 75 • Area 95 
• Area 61 • Area 79 • Area 100 
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TABLE 1 

Summary of Test Pit Explorations 

Test Pit 

TP-66-1 

TP-66-2 
TP-66-3 

TP-66-4 

TP-66-5 
TP-66-6 

TP-66-7 

TP-66-8 
TP-66-9 

TP-66-10 
TP-66-11 

TP-66-12 

TP-66-13 

TP-66-14 

TP-66-15 

TP-66-16 

TP-66-17 

TP-66-18 

TP-66-19 

TP-66-20 

TP-66-21 

TP-66-22 
TP-66-23 

TP-66-24 

TP-66-25 

TP-66-26 

TP-66-27 

TP-66-28 

TP-66-29 

TP-66-30 

TP-66-31 

TP-66-32 

TP-66-33 

TP-66-34 

TP-66-35 

TP-66-36 
TP-66-37 

TP-66-38 

TP-66-39 

TP-66-40 

Date 

Completed 

08/11/2000 
08/11/2000 
08/11/2000 
08/11/2000 
08/11/2000 
08/10/2000 
08/10/2000 
08/10/2000 
08/10/2000 
08/10/2000 

08/10/2000 
08/09/2000 
08/09/2000 
08/09/2000 
08/10/2000 
08/10/2000 
08/10/2000 
08/09/2000 
08/09/2000 
08/09/2000 
08/09/2000 
08/09/2000 
08/08/2000 
08/09/2000 
08/08/2000 
08/08/2000 
08/08/2000 
08/08/2000 

08/08/2000 
08/08/2000 

08/07/2000 
08/08/2000 

08/08/2000 
08/07/2000 

08/07/2000 
08/07/2000 
08/07/2000 
08/07/2000 

08/07/2000 
08/07/2000 

Locatii 

Northing 

1,371.477.11 

1,371,787.88 

1,371,916.28 

1,372.015.29 
1,372,233.24 

1,372,382.60 

1,372,724.98 

1,373,186.43 

1,373,606.23 

1,373,629.15 

1.373.976.44 

1,374,054.54 

1,374.332.57 

1,374,362.85 

1,374,374.22 

1,374,401.97 

1,374.747.85 

1,374,993.93 

1,375,212.96 

1,375,309.02 
1,375,425.31 

1,375.638.95 

1,375,651.02 
1,375,777.81 

1,375,875.82 

1,376,069.22 

1,376,445.46 

1,376,488.17 

1,376,515.30 

1,376,643.14 

1,376,725.50 

1,376,736.65 

1,376,922.30 

1,377,092.20 

1,377,217.65 

1,377,221.43 

1,377,363.12 

1.377,654.33 
1,377,855.01 

1,378.106.26 

on 

Easting 

901,680.78 
901.370.69 

901,990.39 
901,701.28 

901,241.32 
901,256.31 

900,933.40 
900,616.67 

900,311.11 

899,648.05 
899,820.60 
899,405.28 
899,237.91 

899,428.60 

899,658.70 

899,744.62 
899,637.85 

898,857.34 
899,124.08 

899,300.28 
898,813.41 

899,101.01 

898,456.32 
898,746.36 

898,371.98 

898,223.47 
898,572.76 

898,496.61 

897,955.79 

898,233.05 
897,834.47 
898.385.83 

898,303.49 

898,005.50 
898,098.76 

897,837.70 

898,016.13 

897,643.40 

897,711.80 

897,579.30 

Starting 

El. (ft) 

-46.9 

-43.3 

-45.3 
-42.4 

-43 

-45.4 

-45.7 

-45.7 
-45.6 

-42.4 
-47 

-43.8 
-46 

-45.9 

-46.9 

-46.4 

-45.2 

-47.5 

-46.6 

-45.8 
-46 

-45.3 

-41.3 

-47.9 

-45.2 
-48 

-45 

-46.8 

-44.9 

-47 

-48.5 

-45.5 

-47.7 

-44.8 

-46 

-49 
-49 

-46.3 

-49 

-48.5 

Final 

El. (ft) 

-50.5 

-50.3 
-50 

-50.1 

-50 

-50.1 

-50.2 

-50.2 
-50.1 

-50.3 
-50.1 

-50.3 

-50.3 
-50.1 

-50.3 
-50.1 

-50.3 
-50.1 

-50 

-50.7 

-50.1 

-50.2 

-50.3 
-50 

-50.1 

-50 

-50 

-50.2 

-50.2 

-50 

-50.6 

-50.1 

-50.6 

-50.5 

-50.6 
-50.1 

-50.7 

-50.8 

-50.8 
-50 

Bedrock 

Encountered 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Note: 
All elevations refer to Columbia River Datum (CRD). 
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TABLE 2 

Jet Probing: Columbia River Channel Deepening Project 

Prebt 
Number 

41-01 

41-02 

41-03 

41-04 

41-05 

41-08 

41-07 

41-08 

41-09 

41-10 

42-01 

42-02 

42-03 

42-04 

42-05 

42-06 

42-07 

42-08 

42-09 

42-10 

42-11 

42-12 

42-13 

42-14 

Date 

08/24/2000 

08/24/2000 
08/24/2000 

08/24/2000 
06/24/2000 

08/24/2000 
08/24/2000 

08/24/2000 
08/24/2000 

08/24/2000 

08/24/2000 

08/24/2000 
08/24/2000 

08/24/2000 
08/24/2000 

08/24/2000 
08/24/2000 

08/24/2000 

08/24/2000 

0834/2000 

08/24/2000 

08/24/2000 
08/24/2000 

08/24/2000 
08/24/2000 

08/24/2000 

08/24/2000 
08/24/2000 

08/24/2000 
08/24/2000 

08/24/2000 
08/24/2000 

08/24/2000 

0864/2000 
oa/24aooo 

08/24/2000 

08/24/2000 

Tit 

Start 

1151 

1148 

1149 

1134 
113S 

1146 

1146 

1137 
1138 

1131 

1128 

1126 
1127 

1121 

1122 

1112 
1114 

0848 

0844 

0932 

0940 

1037 
1038 

0847 
0848 

0928 

0937 
0938 

1029 
1030 

0823 
0925 

0829 

0831 
0832 

0846 

0915 

ie 
End 

11S1 

1149 

1150 

1135 
1138 

1148 

1147 

1138 
1139 

1130 

1127 
1128 

1122 
1124 

1114 
1118 

0948 

0944 

0932 

0942 

1038 
1040 

0848 
0851 

0929 

0938 
0939 

1030 
1030 

0925 

0926 

0829 

0832 
0833 

0845 

0916 

Northing 

1264670.06 

1264666.18 
1284666.18 

126S641.64 
1268641.64 

12666S8.SO 
1285658.50 

126S657.51 • 

1266667.51 

126S629.92 

1268621.88 

1288698.99 
126SS98.99 

126SS84.37 

126S584.37 

1265SS9.83 

1266869.83 

1268067.13 

126B094.64 

1265014.13 

1265060.35 

126S100.86 
1266100.86 

1265847.99 
126S947.99 

126S976.68 

126S023.91 

126S023.91 

126S073.03 

1265073.03 

1265976.15 
1265976.18 

1266884.45 

1265902.24 
1265902.24 

1265941.46 

1265979.44 

Easting 

921977.16 

921997.77 
921997.77 

921000.88 
921000.88 

921014.71 
921014.71 

921035.67 
921035.57 

921034.47 

921052.21 

921039.77 
921039.77 

8210S7.21 
921057.21 

921073.19 
921073.19 

921741.26 

921787.09 

921757.35 

921813.87 

921844.14 
921844.14 

920758.52 
920758.52 

920784.19 

921842.66 
921842.66 

921895.69 
92189S.69 

920819.28 
920819.28 

920750.18 

920794.24 
920794.24 

920846.36 

920876.80 

River El. 
CHD/ 
Ttme 

4.5/1144 

4.6/1144 
4.6/1144 

4.6/1125 
4.6/1125 

4.6/1144 
4.6/1144 

4.6/1125 
4.6/1126 

4.6/1125 

4.6/1125 

4.6/1126 
4.6/1125 

4.6/1110 
4.6/1110 

4.6/1110 
4.6/1110 

3.70944 

3.7/0944 

3.6/0928 

3.7/0938 

4.3/1030 
4.3/1030 

2.7/0840 
2.7/0840 

3.6/0928 

3.7/0936 
3.7/0936 

4.3/1030 
4.3/1030 

3.5/0921 
3.5/0921 

2.6/0829 

2.6/0829 
2.6/0829 

2.7/0840 

3.4/0912 

River 
Bottom 

El. (CRO) 

-51.5+ 

-48.4 
-49.9 

-46.9 
-47.9 

-48.6 
-47.0 

-47.8 
-48.2 

-48.4 

-49.2 

-46.9 

-47.8 

-47.9 
-49.5 

-48.4 
-48.9 

-62.8 

-48.3 

-50.4 

-48.7 

-48.2 

-49.6 

-48.6 
-49.3 

-48.4 

-47.5 

-49.8 

-46.6 
-46.8 

-47.4 
-47.7 

-53.4 

-46.4 
-48.2 

-48.6 

-47.4 

Probe 
PenetfaBon 

Elevation 

- 

-49.9 
-60.2 

-47.9 
-48.4 

-47.0 
-47.6 

-48.2 
-48.2 

-50.3 

-505 

-47.8 
-48.3 

-49.6 
-49.5 

-46.9 
-49.2 

- 

-60.3 

-- 

-50.1 

-48.8 
-49.7 

-49.3 
-50.2 

-60.9 

-49.8 
-50.2 

-46.8 
-47.2 

-47.7 
-47.9 

- 

-48.2 

-48.4 

-51.3 

-47.8 

Probe 
Refusal 

- 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 

N 

Y 

Y 

Y 

Y 

Y 

Y 

- 

N 

" 

N 

Y 
Y 

Y 

N 

N 

Y 

N 

Y 

Y 

Y 

Y 

- 

Y 

Y 

N 

Y 

Water Jet 
pressures 

- 

75 
175 

75 
175 

75 

175 

7S 

175 

76 

75 

75 
175 

75 
175 

75 
176 

- 

75 

-- 

75 

75 

ITS 

76 
175 

75 

75 

175 

75 
175 

75 
175 

75 

175 

75 

75 

Assumed Material 

Encountered by 
Probe 

- 

Rock 

Rock 

Roek 

Rock 

Rock 

Basalt fracments (?) 

Rock 

Sand over rock 

Basalt frasfwntt (?) 

Basalt fragments (?) 

Beck 

BaMtt frasrriBnte (?) 
Rock 

Basalt (raBnwnts (?) 

Rock 

Sand on bottom 

Sana 

Sand 

Rock 

Rock 
Roek 

Basalt traarnents (?) 
Rock 

Sand 

Sand 
Basalt fragments (?) 

Basalt fragments (?) 
Rock 

Basalt fragments (?) 

Rock 

- 

Sand 
Basalt fraomante (?) 

Sand 

Basalt fragments (?) 

Top0» 
HechB. 

- 

-48.4 

-47.4 

-46.6 

-47.8 

-49.8 

-49.2 

-48.9 

-47.9 

-48.4 

- 

" 

" 

-48.7 

-48.2 

-49.3 

- 

-49.8 

-46.6 

•47.-4 

" 

-48.2 

-- 

-47.4 

Miscellaneous Notes 

Ba;ow grado, stoppad proba abova boi'o m 

Hard intact, 
Difficult to adwaneB. 

Harti contact, IOOM roeta war hard. 

Hard contact, tMeutt to acl»wc». 
DiBteutt to advance 

Hard contact, dBBatttteaaifaaoB. 

Nooain 

Sm at first, harder last 0.6 (wt 

Work proba, modmila dIfltotiKy 

Hart oontaa, tflfflcuB to ad&awsB 

DHScutt to advance 

Hard contact, ttHteaB to advance 
Noaain 

Hard contect. dBteuft to advance 
Bouncing onto rock 

Sod contact betew 

Easy advance to 1 Mwe 

SoftoonteslbatewsrMe : 

•BottncBy" advane», 

Hafd contact, <o 

Ottflcutt to advanca 

Hard cantaci 
Work probe to grade wtth 

Easy advance at 1 ftf—c 

Soft, aasy to 49.8 
Work proba to planned tri rack 

Hard contact, difficult to advaftea 
Difficult to advance 

Hard, stew, difficult prograM 
Difficult to advance; cheek tata ss okay 

Well below grade 

Semi-soft, easy penetration at first 

Stopped penetration like hard rock 

Soft contact, easy penetration 

Hard contact, difficult to advance. 

See NOTES at md or table 
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TABLE 2 

Jet Probing: Columbia River Channel Deepening Project 

Probe 

Number 

42-15 

42-16 

42-17 

42-18 

42-19 

42-20 

42-21 

42-22 

42-23 

42-24 

42-25 

42-26 

42-27 

42-28 

42-29 

42-30 

42-31 

42-32 

42-33 

42-34 

42-35 

42-36 

42-37 

42-38 

42-39 

42-40 

Date 
08/24/2000 

08/24/2000 
08/24/2000 

08/24/2000 
08/24/2000 

08/24/2000 

08/24/2000 
08/24/2000 

08/24/2000 

08/24/2000 

08/24/2000 

08/24/2000 
08/24/2000 

08/24/2000 
08/24/2000 

08/24/2000 

08/24/2000 

08/24/2000 

08/24/2000 

08/24/2000 

08/24/2000 
08/24/2000 

08/24/2000 

08/243000 

0834/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 
08/23/2000 

08/23/2000 

Th 
Start 
0916 

1025 
1026 

0836 
0837 

0822 

0909 
0811 

1023 

0811 

0819 

0840 
0841 

0902 
0904 

0801 

0764 

0814 

0816 

0857 

0806 

0808 

1059 

1057 

1050 

1440 

1412 

1437 

1405 

1408 

1420 

1429 
1432 

1403 

ie 
End 
0917 

1026 
1027 

0837 
0838 

0822 

0911 
0912 

1023 

0811 

0819 

0841 

0842 

0804 
0905 

0801 

0754 

0814 

0816 

0867 

0808 

0810 

1059 

1057 

1060 

•1440 

1412 

1437 

1405 

1410 

1422 

1432 
1435 

1403 

Northing 
1265979.44 

1265027.83 
1265027.83 

1265903.35 
1265903.35 

1265860.18 

1265941.42 
1265941.42 

1265980.82 

1266823.80 

1265862.63 

1268885.90 
1265885.90 

1265945.69 
1265945.69 

1265741.94 

1265781.74 

1265833.52 

1265856.43 

1265902.03 

1265720.71 

1265720.71 

1268261.83 

1268264.20 

1266093.27 

1266334.90 

1266297.54 

1266337.40 

1266253.66 

1266264.71 

1286301.48 

1266333.55 
1266333.55 

1266220.55 

Easting 
920876.60 

921936.95 
921936.95 

920831.59 
920831.59 

920822.24 

920908.50 
920908.50 

920959.23 

920801.16 

920857.57 

920891.33 
920891.33 

923949.10 
923949.10 

920763.20 

920835.56 

920884.55 

920915.95 

920939.91 

920784.23 
920784.23 

921028.59 

921048.27 

921227.27 

920361.95 

920365.65 

920399.31 

920356.63 

920394.30 

920427.14 

920446.06 
920446.06 

920384.65 

River El. 
CRO/ 
Time 

3.4/0912 

4.2/1020 
4.2/1020 

2.6/0835 
2.6/0835 

2.5/0821 

3.4/0912 
3.4/0912 

4.2/1020 

2.0/0757 

2.3/0815 

2.7/0840 
2.7/0840 

3.2/0902 
3.2/0902 

2.0/0757 

2.0/0757 

2.0/0757 

2.3/0815 

3.0/0857 

2.0/0757 
2.0/0757 

4.5/1055 

4.5/1055 

4.4/1049 

1.6/1420 

1.7/1402 

1.6/1420 

1.7/1402 

1.7/1402 

1.6/1420 

1.6/1420 
1.6/1420 

1.7/1402 

RIvw 
Bottom 

61. (CRD) 

-47.8 

-48.8 

-49.0 

-48.9 
-49.9 

-48.7 

-45.8 

-48.8 

-50.8 

-51.8 

-48.5 

-47.5 
-49 

-48.8 
-49.6 

-48.0 

-54.0 

-51.0 

-52.0 

-51.0 

-48.1 

-48.1 

-45.5 

-45.5 

-45.6 

-53.4 

-49.5 

-47.6 

-51.3 

-47.3 

-48.3 

-47.4 
-47.8 

-51.3 

Probe 
Penetration 

Elevation 

-47.8 

-49.0 
-49.0 

-49.9 
-50.7 

-51.0 

-48.8 
-49.6 

- 

" 

-50.7 

-49.1 

-49.3 

-49.6 
-49.8 

-51.0 

- 

- 

- 

- 

-48.1 

-48.9 

-52.5 

-52.5 

-52.6 

- 

•52.3 

-53.4 

" 

-50.4 

-50.4 

-47.8 
-49.9 

- 

Probe 
Refusal 

Y 

Y 

Y 

Y 

N 

N 

Y 

Y 

- 

- 

N 

Y 

Y 

Y 

Y 

N 

- 

- 

- 

-- 

Y 

Y 

N 

N 

N 

N 

N 

N 

- 

N 

N 

Y 

Y 

" 

Water Jet 
Pressures 

175 

75 
175 

75 
175 

75 

75 

175 

- 

- 

75 

75 
175 

75 

175 

75 

" 

- 

- 

- 

75 
175 

75 

75 

75 

- 

78 

75 

- 

75 

75 

75 
175 

„ 

Assumed Material 

Encountered by 

Probe 
Rock 

Rock 
Rock 

Sand 
Sand 

Sand 

Sand 
Rock 

Sandy bottom 

Rock 

Sand 

Sand 

Rock 

Sand 
Rock 

Sand 

Rock 

Rock 

Sand 

-- 

„ 

Basal! fragments (?) 

Sand 

Sand 

Sana 

Sand 

Sand 

Sand 

Siltysand 

Sand 

Sand 

Cemented breccia?? 

Cemented breccia?? 

Silly sand 

Top of 
Rock El. 

-48.8 

.. 

- 

-48.8 

•• 

-51.8 

" 

-49.1 

-49.6 

- 

•S4.0 

-51.0 

- 

- 

-48.1 

- 

" 

-• 

- 

- 

" 

" 

- 

" 

-47.4 

- 

Miscellaneous Notes 
No progress, hard 

Firm bottom difficult to advance 
No gain 

Semi-soft, easy at flrat then hard 

Acted like moved rock out ot way and then easy 
penetration 

Semi-soft easy penetration 1 ft/tec 

Easy to 48.8 then hard 
Difficult to advance 

Sort bottom below grada 

Hard contact below grada 

Seml-toft contact, ea»y p»n»traflon 1 lt/»eo 

Soft contact, easy to 49.1 than hard 

Hard, difficult probing advance 

Easy at first then progress topped 
Hard, difficult to advanea 

Hard contact, easy panalration at 1 tt-'see 

Hard rook batow Brada of •BO.O; no probing 

Hard contact below grass 

Soft contact below grada 

Hard contact but not Ifto rock be'ow nrada 

Hard contact, no WWMS orebtefl (rWB) 
Difficult to advance proba 

Soft contact, eaay i»Bn»traHon at 1 ft/sec 

Soft contact, easy penetration at 1 ft/we 

Firm contact, 6a»y panetratten at 1 Waac 

Over tirade dBpth of •SOfaet. no te«t 

Good panslrallon at 0.5 (t/sec 

Steady penetration at O.S ft/sec 

Semi-soft contact 

Hard (not UKe rock) panslraiss Mce sand 

Semi-soft eonttct. steady •tew panetralton; 

check let* «i okay. 

Hard, but do»s not "(wl" Bke rock 

Semi-soft contact 

Sea NOTES at end of table 
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TABLE 2 

Jet Probing: Columbia River Channel Deapening Project 

Probe 
Number 

42-41 

42-42 

42-43 

42-44 

42-45 

42-46 
42-46 

42-47 
42-47 

42-48 

42-49 

42-50 

42-51 

42-52 

42-53 

42-54 

42-55 

42-56 

42-57 

42-58 

42-59 

42-60 

42-61 

42-62 

42-63 

Date 

08/23/2000 

08/23/2000 
08/23/2000 

08/23/2000 

08/23/2000 
08/23/2000 

08/23/2000 

08/23/2000 
08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 
08/23/2000 

08/23/2000 
08/23/2000 

08/23/2000 
08/23/2000 

08/23/2000 
08/23/2000 

08/23/2000 
08/23/2000 

08/23/2000 
08/23/2000 

08/23/2000 
08/23/2000 

08/23/2000 

Ttl 
Start 

1425 

1506 
1506 

1400 

1345 

1347 

1323 

1338 

1340 

14S9 

1501 

1321 

1318 

1330 

1454 

1314 

1445 

1335 

1304 

1259 
1300 

1255 
1256 

1252 

1253 

1244 
1246 

1239 
1240 

1231 

1232 

1235 
1236 

1225 

ie 
End 

1426 

1606 
1509 

1400 

1347 
1350 

1324 

1340 

1342 

1S01 

1503 

1321 

1318 

1330 

1454 

1314 

1445 

1335 

1304 

1300 
1302 

1256 

1258 

1253 

'1254 

1246 
1248 

1240 
1242 

1232 
1234 

1236 
1238 

1226 

• Northing 

1266305.03 

1266318.44 
1266318.44 

1266186.24 

1266225.00 
1266225.00 

1266189.38 

1266236.19 
1266236.19 

1266309.43 
1266309.43 

1266193.12 

1266161.57 

1266202.98 

1266259.80 

1266167.25 

1266217.56 

1266182.87 

1266045.12 

1268023.84 
1266023.84 

1266034.22 
1266034.22 

1266015.55 
1266015.55 

1266983.61 

1266983.61 

1266999.07 
1266989.07 

1266965.29 
1266965.29 

1266983.46 
1266983.46 

1266961.97 

Easting 

920474.97 

920613.21 
920513.21 

920388.29 

920426.44 
920426.44 

920416.28 

920469.44 
920469.44 

920561.53 
920561.53 

920454.16 

920438.63 

S20494.19 

920566.08 

920474.49 

920542.85 

920520.35 

920335.28 

920346.53 
920346.53 

920369.99 
920369.99 

920384.28 
920384.28 

919382.02 
919382.02 

919401.16 
919401.16 

919399.19 
919399.19 

919415.78 
919415.78 

919420.13 

River El. 

CRD/ 
Time 

1.6/1420 

1.5/1445 

1.5/1445 

1.7/1402 

1.9/1338 
1.9/1338 

2.1/1316 

1.8/1338 
1.9/1338 

1.3/1445 
1.5/1445 

2.1/1316 

2.1/1316 

2.1/1316 

1.5/1445 

2.1/1316 

1.5/1445 

2.1/1316 

2.3/1253 

2.3/1253 
2.3/1253 

2.3/1253 
2.3/1253 

2.3/1253 
2.3/1253 

2.8/1220 
2.3/1253 

2.8/1220 
2.8/1220 

2.8/1220 
2.8/1220 

2.8/1220 
2.8/1220 

2.8/1220 

River 
Bottom 

El. (CRD) 

-48.2 

-47.6 
-49.3 

-53.3 

-47.1 

-49.9 

-49.4 

-47.1 

-47.1 

-47.6 
-48.7 

-51.7 

-53.9 

-51.6 

-61.1 

-52.9 

-51.3 

-53.9 

-50.3 

-47.7 
-48.4 

-49.3 
-49.7 

-48.7 
-49.3 

-48.0 
-49.7 

-48.7 
-49.3 

-46.9 

-47.3 

-48.3 
-49.2 

-47.3 

Probe 
Penefratlon 

Elevation 

-50.2 

-49.3 
-50,0 

- 

-49.9 
-50.1 

-50.2 

-47.1 

-48.1 

-48.7 
-48.7 

" 

- 

- 

- 

- 

- 

-- 

— 

-48.4 
-48.5 

-49.7 
-50.5 

-49.3 
-50.4 

-49.7 
-50.2 

-49.3 
-50.2 

-47.3 
-47.5 

-49.2 
-50.0 

-47.7 

Probe 
Refusal 

N 

Y 

Y 

- 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

- 

- 

- 

N 

- 

N 

-- 

" 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Water Jet 
Pressures 

75 

75 
175 

- 

75 
175 

75 

75 
175 

75 
175 

- 

.. 
- 

- 

-- 

-- 

-• 

" 

75 
175 

75 
175 

75 
175 

75 
175 

75 
175 

75 
175 

75 

175 

75 

Assumed Material 

Encountered by 
Probe 

Sandy? 

Cemented sand? 

Slltysand 

Basalt fragments i?) 
Rock 

Basalt fragments (?) 

Basalt fragments (?) 

Rock 

Sand over rock 

Rock 

- 

" 

- 

Sand 

" 

Rock 

- 

- 

Basalt fragments (?) 

Rock 

Rock 
Rock 

Rock 

Rock 

Rock 

Rock 

Basalt fragments (?) 
Rock 

Rock 

Rock 

Baialt fraamante (?) 

Rock 

Rock 

Top of 
Rock El. 

" 

-50.3 

-• 

-47.1 

-49.4 

-47.1 

-48.7 

-51.7 

-53.9 

-51.6 

- 

-52.7 

-51.3 

-53.9 

-50.3 

-47.7 

-49.3 

-48.7 

-48 

-48.7 

-46.9 

-48.3 

-47.3 

Miscellaneous Notes 

Semi-soft contact; •)erky' penatratlon; no(s 
Irregular bottom values as much as 5 (BBt 

Semi-soft, probe soltles In, does not "clank" 

Work It down stow to grada, does not "dank* 
like rock 

Semi-soft contact 

Hard contact 

Hard contact 

Hard contact 
Skid off rock to make deplh 

Semi-soft contact 

Hard contact betow grade 

Hard contact betow Brada 

Hard contact balow grado 

Semi-soft contact bslow grada 

Hard contact below grade 

Hard bottom below grade 

Hard contact below grade 

Hard contact at below grade, 
okay -60.0 elevation 

" 

Hard contact 

Hard to make progress 

Hard contact 

Work to grade stow. 

Hard contact 

Hard contact 
Work probe us) and down to a»t dapth 

Hard contact 

Hard contact 

Very hard to owtrata 

Hard contact 

Wort»d down to grade 

Hard contact 

See NOTES at end of table 
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TABLE 2 

Jet Probing: Columbia River Channel Deepening Project 

Probe 
Number 

42-84 

42-65 

44-01 

46-01 

47-01 

55-01 

55-02 

55-03 

55-04 

55-05 

55-06 

55-07 

55-08 

55-09 

55-10 

55-11 

55-12 

55-13 

55-14 

55-15 

56-01 

61-01 

62-01 

63-01 

63-02 

Date 
08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/202000 

08S3/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 
08/23/2000 

08/23/2000 
08/23/2000 

08/23/2000 

08/23/2000 
08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 

0833/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/23/2000 

08/22/2000 

08/22/2000 

08/22/2000 

08/22/2000 

08/22/2000 

Til 
Start 
1226 

1221 
1222 

1449 

1138 

1109 

1044 

0855 

0839 

0850 
0851 

0830 
0831 

0849 

0826 
0827 

0847 

0821 

0822 

0820 

0816 

0816 

0814 

0811 

0810 

0807 

1412 

1255 

1225 

1205 

1149 

w 

End 
1228 

1222 

1224 

1449 

1138 

1110 

1044 

08S5 

0839 

0851 

08S3 

0831 

0832 

0849 

0827 
0829 

0847 

0822 

0823 

0820 

0818 

0816 

. 

0814 

0811 

0810 

0807 

1413 

1285 

1225 

1205 

1149 

Northing 
1266961.97 

1266938.76 
1266938.76 

1266246.19 

1278804.01 

1284076.30 

1292714.36 

1333268.43 

1333291.21 

1333266.93 
1333265.93 

1333286.61 

1333286.61 

1333246.31 

1333285.42 
1333285.42 

1333258.97 

1333282.17 

1333282.17 

1333256.07 

1333255.90 

1333279.54 

1333244.85 

1333272.77 

1333249.26 

1333266.28 

1336965.00 

1356223.25 

1364446.55 

1365162.66 

1366754.13 

Easting 
919420.13 

919426.07 
919426.07 

920865,36 

915698.80 

916840.34 

915139.05 

930342.50 

930344.28 

930366.01 
930366.01 

930364.10 
930364.10 

930384.51 

930382.06 
930382.06 

930397.53 

930409.58 

930409.58 

930420.57 

930440.25 

930438.56 

930456.73 

930471.63 

930474.57 

930500.96 

928321.39 

915108.06 

908273.64 

908676.58 

906960.97 

River El. 
CRD/ 
Time 

2.8/1220 

2.8/1220 
2.8/1220 

1.5/1445 

3.9/1137 

4.1/1109 

4.5/1044 

4.3/0839 

4.3/0839 

4.3/0839 
4.3/0839 

3.8/0807 
3.8/0807 

4.3/0839 

3.8/0807 
3.8/0807 

4.3/0839 

3.8/0807 

3.8/0807 

3.8/0807 

3.8/0607 

3.8/0807 

3.8/0807 

3.8/0807 

3.8/0807 

3.8/0807 

2.1/1411 

1.8/1255 

2.0/1221 

2.3/1205 

2.6/1132 

River 
Bottom 

El. (CRDL 
-47.7 

-48.0 
-48.4 

-50.2 

-45.1 

-43.4 

-44.5 

-49.5 

-50.4 

-48.2 
-48.7 

-47.8 
-50.2 

-53.7 

-48.1 
-49.0 

-50.9 

-47.0 

-47.0 

-55.7 

-66.2 

-50.7 

-55.7 

-54.2 

-66.2 

-56.2 

•42.4 

-49.4 

-46.0 

-44.0 

-47.4 

Probe 
Penetration 

Elevation 

-50.2 

-48.4 

-48.7 

-51.5 

-51.1 

-51.4 

-51.0 

-51.5 

- 

-48.7 

-49.2 

-50.2 
-49.4 

- 

-49.0 
-49.0 

- 

-47.0 

-48.0 

- 

- 

-- 

- 

-- 

- 

-• 

-51.9 

-52.2 

-50.5 

-51.7 

-51.4 

Probe 
Refusal 

Y 

Y 

Y 

N 

N 

N 

N 

N 

•• 

Y 

Y 

Y 

Y 

- 

Y 

Y 

-- 

Y 

Y 

- 

" 

" 

- 

- 

- 

- 

N 

N 

N 

N 

N 

Water Jet 

Pressures 
175 

75 
175 

No pump 

75 

75 

75 

75 

- 

75 

175 

75 
175 

-• 

75 
175 

- 

75 

175 

- 

- 

- 

" 

- 

- 

" 

76 

75 

75 

75 

75 

Assumed Material 

Encountered by 
Probe 

Basalt fragments (?) 

Basalt fragments (?) 
Basalt fragments (?) 

Sand 

Sand 

Sand 

Sand 

Fractured rock 

Rock 

Basalt fmomentt (?) 
Ba»alt (ragmenf (?) 

Basalt fragments (?) 

Rock 

Rock 

Rock 

Rock 

Rock 

Rock 

Rock 

Rock 

Sand 

Rock 

Rock 

Rock 

Sand over rock 

Sand over rock 

Sand 

Sand 

Sand 

Sand 

Sand 

Top of 
Rock El. 

-48 

" 

" 

- 

" 

-60.4 

-48.2 

-47.8 

-63.7 

-48.1 

-50.9 

-47 

- 

„ 

-- 

" 

- 

- 

" 

- 

-- 

- 

" 

- 

Miscellaneous Note* 
Gain 0.5 foot with pump pressure Increased; 

worked to cat to S.-60.2 (t. 

Hard contact 

Hard 

Semi-sort contact below grade; pick up and 

down to B.-S1.5 ft. 

Soft contact soft easy probe at 0.6 to 1 

tool/»econd 

Soft contact probe okay at 0.6 (eat/second 

Soft contact eased In 1 foot/second pgneiration 

Bumped rock out o( way, went to -51 £ 

Hard contact, over •SO elevation no need to 

pump 

Hard contact, probe jumps around 

Probe "wortc" Us way In altar hard contact 
Pick up and cannot get back to sams point 

Hard contact over B.-SO ft. 

Hard contact, rocks teal titr they roll around 
Probe "8hld»* around 

Hard contact ow EI.-50 (t. 

Hard contact; difficult penetration (Basalt 
fragments (?)) 

Hard contact 

Soft contact 

Hard on contact 

Tagged bottom at over -SO elevation, no need to 

pump, sort then hard 

Soft, ateady penetration at -O.S (•eVswsond 

Soft, easy pwtratten at -0.8 (eat/second 

Soft. easy ce-nelration at 0,5 fcol/saccnci 

Soft, oasy ponalrafcn at 0.8 toot/SBCona 

Soft, easy, fast pentratton «t 1 toot/stand 

See NOTES at md of table 
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TABLE 2 

Jet Probing: Columbia River Channel Deepening Project 

Probe 
Number 

63-03 

70-01 

74-01 

79-01 

79-02 

79-03 

82-01 

82-02 

82-03 

87-01 

87-02 

87-03 

87-04 

87-05 

87-06 

87-07 

87-08 

87-09 

87-10 

Date 

08/22/2000 

08/22/2000 

08/22/2000 

0832/2000 

08/21/2000 

08/21/2000 

08/21/2000 

08/21/2000 

08/21/2000 

08/21/2000 

08/21 /2000 

08/21/2000 

08/21/2000 

08/21/2000 
08/21/2000 

08/21/2000 

08/18/2000 
08/18/2000 

08/21/2000 

08/18/2000 
08/18/2000 

08/18/2000 
08/18/2000 

08/18/2000 
08/18/2000 

08/18/2000 

Til 
Start 

1132 

0942 

0944 

0952 

1427 

1317 

1257 

1151 

1103 

1054 

1044 

0901 

0862 

0845 
0847 

- 

1441 

1443 

0830 

1433 
1435 

1425 
1427 

1402 

1403 

1315 

IB 

End 

1132 

0944 

0950 

0952 

1427 

1317 

1257 

1151 

1103 

1054 

1044 

0901 

-• 

0847 
0848 

" 

'1443 

1445 

0831 

1435 

1437 

1427 
1429 

1403 
1404 

1317 

Northing 

1367522.58 

1394461.09 

1401777.77 

1411613.81 

1413257.94 

1413839.98 

1412988.12 

1412556.93 

1412874.58 

1417077.99 

1417006.03 

1417987.10 

1417971.25 

1417926.10 

1417901.15 

1416884.40 

1417801.72 

1417753.98 

1417727.44 

Easting 

906252.90 

883580.78 

863795.88 

844826.22 

843104.11 

840861.41 

826242.91 

826257.89 

825417.52 

801063.07 

801081.05 

800027.60 

800104.96 

800053.50 

800123.81 

800984.77 

800126.55 

800023.67 

800094.09 

River El. 
CRD/ 
Time 

2.6/1132 

3.8/0942 

1.5/1424 

1.9/1314 

2.0/1256 

2.4/1149 

2.6/1054 

2.6/1054 

2.6/1043 

3.5/0900 

3.5/0849 

3.5/0849 

3.1/1438 

3.2/0825 

3.1/1438 

3.2/1424 

3.3/1402 

3.4/1315 

River 
Bottom 

El. (CRD) 

-50.4 

-40.6 

-42.9 

-40.6 

-49.5 

-46.3 

-46.5 

-43.4 

-42.4 

-42.4 

-42.1 

-60.0 

-50.5 

-45.5 
-46.2 

-52.8+ 

-44.4 

-45.4 

-49.6 

-43.2 
-43.6 

-48.1 

-48.8 

-43.7 
-43.7 

-43.0 

Probe 
Penetration 

Elevation 

-61.4 

-42.9 

-48.4 

-51.4 

-53.5 

-51.6 

-52.0 

-52.1 

-52.4 

-51.0 

-50.9 

-52.5+ 

-52.0 

-46.2 
-46.5 

- 

-45.4 
-46.1 

-52.8+ 

-43.6 
-43.9 

-48.8 

-49.1 

-43.7 
-43.9 

-43.9 

Probe 
Refusal 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Y 

Y 

N 

Y 

Y 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Water Jet 
Pressures 

75 

75 

175 

175 

75 

75 

75 

75 

75 

75 

75 

75 

- 

75 
175 

75 

175 

75 

75 
175 

75 
175 

75 
175 

75 

Assumed Material 
Encountered by 

Probe 

Sand 

Sand 

Sand 

Coarse sand 

Sand 

Sand 

Sand 

Sand 

Sand 

Sand 

Sand 

Sana/SB 

Sana/silt 

Basalt fragments (?) 
Rock 

Unknown 

Rock 
Rock 

Sand, Bill 

Rock 
Rock 

Gravel over rock 

Rock 

Rock 
Rock 

Small oravel? 

Topol 
Rock El. 

- 

-- 

-- 

" 

" 

" 

" 

•• 

- 

" 

9-S2.5 

>-52.0 

-46.2 

- 

-45.4 

>52.8 

-43.6 

-48.8 

-43.7 

-- 

Miscellaneous Notes 

Soft, easy penetration 

Soft stop on Initial contact, slow penetration In 

soft material to Wop 
Better Fsnstralion; putted up and could not get 

back (cave In), tried several times. Check Jets = 

2 side (ets plugged with coarse sand; dean and 
retry at 175 penetration 111n 22 second*; okay 

Soft atop on Initial contact with pump off; pump 
on a 1 second/1 toot easy penetration rate 

Soft stop on Initial contact with pump off; pump 
on »1 »6cond/l toot easy p»n»tn»tton 

Soft stop on Initial contact with pump off; pump 
on = 6V10 seconds, wnooth aven penetration 

Soft stop on Initial contact (pump off); pump on 
lift up then cover 10' In 10 aaconda; okay 

Soft stop on contact, no pump; pick up wtth 

pump on, blow out hole fast penetration 

Stow stop on contact, no pump; pump on pick 

up " smooth fast penetration 

Soft, even fast penetration; hard at first contact - 

sand 

First touch •oft, •aay fast penetration to over • 

52 elevation 

First touch bottom at -50.5 elevation, probe sink 

to 52 with pump off 

Hard from start 

Bottom over -50.0 fast at thte location 

Hard contact. 
Hard contact. 

Soft <10 saoonds to eomplsto 

Hard contact. 
Hard contact. 

Probe hotda, then surgee ahead 
Hard contact. 

Hard, rock rotted 

Hard contact. 

Sea NOTES at end of table 
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TABLE 2 

Jet Probing: Columbia River Channel Deepening Project 

Probe 
Number 

87-11 

87-12 

87-13 

87-14 

87-15 

87-16 

87-17 

87-18 

87-19 

87-20 

87-21 

87-22 

87-23 

87-24 

87-25 

87-26 

87-27 

87-28 

87-29 

Date 
08/18/2000 

08/18/2000 

08/18/2000 

08/18/2000 

08/18/2000 

08/18/2000 
08/18/2000 

08/18/2000 
08/18/2000 

08/18/2000 
08/18/2000 

08/18/2000 
08/18/2000 

08/18/2000 
08/18/2000 

08/18/2000 
08/18/2000 

08/18/2000 
08/18/2000 

08/18/2000 
08/18/2000 

08/18/2000 
08/18/2000 

08/18/2000 
08/18/2000 

08/21/2000 
08/21/2000 

08/18/2000 
08/18/2000 

08/18/2000 
08/18/2000 

08/18/2000 
08/18/2000 

08/18/2000 
08/18/2000 

08/18/2000 
08/18/2000 

08/18/2000 

Til 
Start 
1317 

1353 
1354 

1335 

1336 

0922 
0923 

1310 
1312 

1304 
1306 

1343 

1344 

0927 
0929 

0917 
0919 

0911 

0912 

0903 
0905 

1253 
1254 

1327 

1328 

0754 
0756 

0801 

0803 

0754 
0755 

1008 
1010 

0806 
0809 

0812 
0814 

1150 

M 

End 
1318 

1364 

1336 

1337 

0923 

1312 

1313 

1306 
1308 

1344 
1345 

0928 

0919 
0920 

0912 
0913 

0905 
0908 

1254 
1256 

1328 
1330 

0756 
0758 

.0802 
0804 

0765 
0766 

1010 
1011 

0809 
0810 

0813 
0815 

1152 

NorthtDB 

1417669.90 

1417643.30 

1417612.43 

1416714.82 

1417665.59 

1417633.62 

1417616.46 

1417698.85 

1417581.81 

1417573.80 

1416664.48 

1417577.31 

141755555 

1417536.97 

1417520.40 

1417536.38 

1417497.78 

1417479.68 

1416589.02 

Easting 

800145.95 

800210.58 

800264.55 

800970.09 

800053.77 

800119.06 

800161.87 

800207.42 

800246.75 

800289.77 

800888.02 

800091.78 

800157.22 

800217.95 

800266.01 

800108.07 

800210.96 

800255.41 

800916.27 

River El. 
CRD/ 
Time 

3.3/1350 

3.3/1336 

4.8/0922 

3.4/1310 

3.4/1304 

3.3/1340 

4.8/0928 

4.8/0917 

4.9/0911 

4.8/0903 

3.5/1252 

3.4/1324 

2.9/0754 

5.1/0800 

5.2/0752 

4.7/1002 

5.1/0807 

5.1/0812 

4.0/1145 

River 
Bottom 

El. (CRD) 

-43.9 

-47.2 

-47.4 

-45.8 

-46.7 

-39.2 
-44.1 

-44.1 

-44.1 

-48.0 
-48.4 

-45.3 
.46.0 

-43.7 

-43.9 

-44.3 
.44.4 

-39.8 
-44.4 

-39.7 
-44.4 

-44.3 

-45.0 

-43.4 
-43.6 

-46.1 

-45.7 

-46.0 
-46.0 

-39.6 
-45.0 

-44.2 
-44.3 

-44.7 
-44.7 

-41.9 

-44.8 

-44.0 

Probe 
Penetration 

Elevation 

-50.6 

-47.4 
-47.7 

-46.7 

-46.7 

-44.1 

-44.2 

-44.1 
-44.6 

-48.4 
-48.4 

-46.0 
-47.2 

-43.9 
-44.0 

-44.4 

-44.5 

-44.4 
-44.6 

-44.4 
-44.4 

-45.0 
-45.6 

-43.6 
-43.8 

-45.7 
-45.9 

-48.0 
-46.2 

-45.0 
-45.0 

-44.3 
-44.3 

-44.7 
-44.7 

-44.8 
-44.9 

-45.0 

Probe 
Refusal 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 
Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 
Y 

Y 

Y 

Y 

Water Jet 
Pressures 

175 

75 
175 

75 

175 

75 
175 

75 
175 

75 
175 

75 

175 

75 
175 

76 
176 

75 
175 

76 
175 

75 
175 

75 
175 

75 
175 

75 
175 

175 

176 

75 
175 

75 
176 

75 
175 

75 

Assumed Material 
Encountered by 

Probe 
Gravel? 

Rock 

Rock 

Gravel? 

Rock 

Sana over rock 

Rock 

Rock 

Rock, cobbles? 
Cobfates? 

Gravel? 

Grave) 

Rock 

Rock 

Rock 

Rock 

Sana over rock 

Silt/sand over rock 

Rock 

Rock 

Rock 

Gobbles? 

Cobb!os on big rocks 

Basalt fragniante (?) 

Rock 

Rock 

Rock 

SIWsana over rock 
Rock 

Rock 
Rock 

Rock 

Rock 

Stt/sand over rock 
Rock 

Sand over rock 

Top of 
Rock El. 

-50.6 

-47.4 

-46.7 

-44.1 

-44.1 

-48.4 

- 

-47.2 

-43.9 

-44.4 

-44.4 

-44.4 

-46 

-43.6 

-45.7 

-46 

-45 

-44.3 

•44.7 

-44.8 

-45 

Miscellaneous Notes 
Took off with Incrwse In purcp prwsum 

Hard contact. 

Hesitated, then quickly advanwd 
Itoot 

Soft, easy (hen hard 

Hard contact. 

HaKi contact. 

Seem to losa grou nd when moving probe 

Hesitated, then dropped with prwaw Incraasa 

Hard contact. 

Hard contact. 

Hard contact. 

Soft, easy then hard 

Soft to 49.3 then has) 

Hard, no problem ralum to mark tfouttod up 

Hard contact. 

Ptek up and go back to same spot, cant art 
Gamodspth 

Hard, »tow penetration 

Hart contact. 

Easy to Rock 10 we/H 

Hard conlacl. 
Hard contact 

Hard. no proarest 

Soft, easy at lirsi 

Rret 1.0 tort <10 teconda 

See NOTES at end of table 
PDX/003B75115.XLS 6oi9 1UW2680 



«a 

ea 

1 
s 

•sa 
&! 

p 

'gi| i g^ 
s^ 
5«" 

^1 
ij 
S£ 

s| ^1 

ill 
£ gS 

£•" 

>. £0 SS5 
'5= 

"a? Is1 
(C 

g 
1 
Ul 

1 

z 

•D 
C 
Ul 

»=< 

2o 

§ 
0 

^S 
S | 
°-i 

nc 

; 

> 

•? 

0 

•? 

S 

a 

1 
0 

S 
o 

w 

CM 

P^ 

^ 

2 
§ 

01 

>• 

r-. 
5 

0 

3 

00 
10 

CO 

-r~ 
0) 
CO 

00 

GO 

in 
s 

S 

S 

Q 
8 

a 
0 

0 
" 

& 

(X 

• 

>- 

0 

i? 

f- 
3 

y 

S 

1 

1 
8 

1 

S 

y 

>- 

0 

§ 

0) 
3 

S 

^' 

8 
8 

0 

1^ 

01 
0) 

CO 
01 

1 
eo 

& 

' 

>• 

0 

•S 

0 

? 

8 

01 
CM 

1 
§ 

S 
«0 
f3 

I 
JtC n 
a 

C 

1 
a 

3> 

5 

u> 

3 

(0 

0 

>- 

in 
3 

3 

ft 

10 

CM 

10 
CM 

•^f 
r-; 

5 
f*- 

0 

r" 
s 
0 

8 

§ 

S 
S 

m 

0 

' 

>- 

io 
3 

t0 
3 

03 
S 
0 

CO 

§ 

S 

as 
63 
69 

1 

CM 

'S 

% 

-^ 

>• 

cu 

? 

0 

10 

0) 

ui 

03 
CO 

0 
IS- 

CD 
CO 

IS. 

1 

01 
S 
0 

1 
§ 

? 
r-. CO 

1 

§ 
s 
E 

S 
(3 

| 

> 

CO 

!? 

CM 

S 

1 

co 
g 

1 
5 
0 

]§ 

t3 
.as 
u 

s 
& 
"0 
§ 
g 

Si CL w 

|j 
> OT 

P- 

? 

6 
S 
% 

0 

>- 

h. 

? 

CO 

s 

f^. 

ro 
g 
10 

0 
10 
ID 

§ 
CO 

U) 

g 

0) 

§ 

10 

§ 

1 
is 
0 

a 
r"- 
co 

(E 

>- 

1^ 

•? 

f^ 
-8 

1 

C0 

§ 

1 
§ 

| 
§ 
C3 

ea 

? 

^ 

5 
jg 
8 

>. 

10 

!? 

CO 

s 

^ 

s 
csj 

f- 
§ 
GO 

S 
CO 
CM 

? 

I 

1 

1 
§ 

10 
(0 
& 

CO 

1 
0 

?- 

w 

? 

10 

§ 
0 

01 

1 
S 
0 

C 

a 

's 

1 

'i 
9 

,3£ 

0} 

>- 

•<r 

S 

0> 

3 

0 
CM 

£ 
••» 

8 
as 

CO 

s 
d 
»— 
IQ 
CD 

r— 
CM 

<" 

CM 

I 
§ 

c§ 
i^. 
CO 

8 

1 

-iff 

* 

>" 

01 
•9 

-vt 

? 

8i 

CM 

1 
& 
0 

8 

1 

? 

-S£ 

> 

? 

03 

? 

S 

§ 
-ty 

T 
•q: 

CO 

CD 

tt 

00 
0 

r^ 
0 

1 
§ 
0 

r- co 

& 

• 

• 

>- 

<0 

3 

3 

0 

8 

§ 
& 
0 

s 
m 

0 

S 
w 

GO 

? 

•g 

> 

n 

3 

00 

? 

•t 

5 
•^ 

in 
0 

^ 
S 

CO 

01 
0 

CO 

s 

10 

•<*• 

1 
00 
0 

CO 
c? 
t-. 
CO 

- 

' 

>- 

•» 
? 

CO 

3 

t^ 

a> 

1 

*c- 

3 
0 

^ 
-s 

1 
§ 

1 
0) VS 

%3 C 
= •s 

-aH 
5^ 

Ul 
3 

' 

>- 

10 

3 

01 

? 

00 
g 

It 

CO 
0 

CO 

1 
00 

9 
CO 

§ 

§ 

s 

en 
CO 

& 

n 

• 

>- 

(0 
3 

in 
3 

8 

§ 

S 
§ 

B 
a 
•s 

§ 
0 

S 

af 
0 

w 

t0 
? 

A; 

1 
T* 
C 
43 
(0 

>- 

in 
i? 

<D 

9 

s 
^' 

0 

3 
CO 

n 
5 

S 

CO 

8 

1 
a 
0 

I 

A: 

' 

>- 

t-- 

? 

10 

i? 

(0 
8 

8 

1 
s 
0 

•S 

S 
a 

ffi: 
% 

I 

5 

JtC 

1 
'0 
§ 
t0 

>- 

0 

3 

CO 

? 

? 

5 
t 

^ 

5 
(S; 

•t 

CM 
•q- 

T 

1 
s 
0 

2 
CO 

' 

u 

> 

0 

3 

0 

3 

CO 
T 

1 

1 
S 

"e 

1 
Ul 
S 
5 
a 

CO 

? 

^£ 

-0 

w 

> 

0> 

9 

CO 

5 
T 

£ 
DO 
in 

8 
^ 

5 
•y 

5 

§ 
»— 

1 
s 

CM 

S 

• 

'" 

>. 

t^- 

? 

03 

? 

g 

5 

S 
s 
0 

I 
s 
ss, 

g 
s 
S 
£ 

CO 

? 

' 

>- 

00 

? 

CO 

GO 

0 

% 
§ 
CO 

0 
•^ 
0 

00 

s 
CO 

s 
t0 
'» 

a 

So 

s 

0 

CO 

r^- 
03 

so 

s 

• 

• 

> 

CO 

? 

GO 

t0 

8 
.ty 

CO 

0 
•^ 
d 
CM 

CO 

s 

'<» 

s 

g 

s 
§ 

CM 

^ 

5 
s 

sa 
m 

> 

^ 

^ 

00 
(0 
•If 

0 

9 
§ 
CO 

0 
CM 

0) 

00 

f- 'a- 
CO 

8 
CO 

^ 

3 

3 

g 

8 

3 
S 

CM 

^' 

' 

'— 

>- 

CM 

'? 

CM 

h. 

0 

5 
§ 
CO 

8 
01 
& 
8 
CO 

$ 
CO 

5 

T- 

co 
3 

^ 

8 

t0 
% 

36 

•o 

1 
U? 

>- 

CD 

? 

CD 

? 

i 

>0 

CO 
•CD 

CT 
10 

§ 
IS- 

^r 

01 
s 
0 

9 
0 

1 
s 
0 

? 
t^. 
00 

- 

>- 

03 

? 

CD 

(0 
-? 

0 

R 
0 

0) 
s 
0 

1 
s 
0 

t0 
? 

ja 

«1 

01 

> 

CO 

3 

P- 
CO 

8 

10 

S 

»-• 
en 

1^ 

tT 

S 
5 

io 
S 

1 
53 
0 

t0 '5 
ES 

.a: 

i 

^ 

>- 

r^. 
^ 

CO 

3 

1 

CO 

E3 

0 

8 

!B 
0 

'g 5 

% 

1 

2 

o> 

5 

1 
§ 

m 

> 

01 

5 

01 

5 

01 
10 
eo 

CO 

g 

g 

0 
t0 

(0 
s? 

5 
•^r 

01 
10 
CO 

g 

1 

£8 

5 

w 

S 

>- 

CM 

0) 
T 

ro 
5 

01 
^ 
^ 

CO 

0 
IS. 

s 
s 
s 

0 
CO 

CD 

5 

1 

1 

t^- 



TABLE 2 

Jet Probing: Columbia River Channel Deepening Prefect 

Probe 

Number 
88-02 

88-03 

88-04 

88-05 

88-06 

88-07 

88-08 

88-09 

88-10 

88-11 

88-12 

88-13 

88-14 

88-15 

90-01 

90-02. 

93-01 

95-01 

100-01 

100-02 

100-03 

Date 
08/17/2000 
08/17/2000 

08/17/2000 
08/17/2000 

08/17/2000 

08/17/2000 

08/17/2000 
08/17/2000 

08/17/2000 
08/17/2000 

08/17/2000 
08/17/2000 

08/17/2000 
08/17/2000 

08/17/2000 
08/17/2000 

08/17/2000 
08/17/2000 
08/17/2000 

08/17/2000 
08/17/2000 

08/17/2000 
08/17/2000 

08/17/2000 

08/17/2000 
08/17/2000 

08/17/2000 

08/17/2000 
08/17/2000. 

——————^ 
08/17/2000 
08/17/2000 

08/17/2000 

08/17/2000 

08/17/2000 

08/17/2000 

08/16/2000 

08/16/2000 

08/16/2000 

Tit 

Start 
1416 

1416 

1406 
1408 

132S 

1326 

1331 
1332 

1337 
1338 

1344 
1346 

12S3 

1255 

1118 
1120 

1201 

1202 
1203 

1156 
1157 

1128 
1128 

1129 

1134 
1135 

1110 
1111 

1113 
, „...„., , 

11SO 

1152 

1023 

1003 

0924 

0842 

150fl 

1423 

1451 

•W 

End 
1416 
1416 

1408 
1409 

1326 
1328 

1332 
1334 

1338 

1339 

1345 
1348 

1265 
1255 

1120 

1122 

1202 
1203 
1205 

1157 
1159 

1128:30 
1129 

1130 

1136 
1137 

1111 

1112 
1115 

•1152 
1153 

1024 

1003 

0924 

084S 

1506 

1424 

1452 

Northing 

1416840.39 
1416840.39 

1416811.36 
1416811.36 

1416763.26 
1416783.26 

1416751.54 
1416751.54 

1416711.60 
1416711.90 

1416702.75 
1416702.75 

1416625.93 
1416625.93 

1416636.96 
1416B36.96 

1416608.96 
1416608.96 
1416603.98 

1416615.50 
1416615.50 

1416585.74 
1416585.74 

1416591.01 

1416558.41 
1416S58.41 

1416563.08 

1416S63.08 
1416656.60 

1416672.97 
1416672.97 

1416S09.90 

1416905.16 

1422797.30 

1423203.08 

1420663.63 

1420275.14 

1420374.91 

Easting 
799536.60 
799536.50 

799806.20 
799606.20 

799503.61 
799503.61 

799556.47 
799656.47 

799600.92 
799600.92 

789516.74 
799516.74 

799603.98 
799603.98 

799510.25 
799510.25 

799560.09 
799560.09 
799560.86 

799440.96 
799440.96 

799608.37 
799508.37 

799509.16 

799572.24 
799572.24 

799478.67 
799478.67 
799482.01 

799438.66 
799438.66 

788302.00 

787276.07 

775127.73 

783S87.30 

737057.91 

737098.78 

737370.71 

River EI. 
CRD/ 
Time 

3.1/1359 
3.1/1359 

3.1/1359 
3.1/1359 

3.3/1325 
3.3/1325 

3.3/1325 
3.3/1325 

3.3/1325 
3.3/1325 

3.3/1325 
3.3/1325 

3.5/1252 
3.5/1252 

4.0/1107 
4.0/1107 

3.8/1205 
3.8/1205 
3.8/1205 

4.0/1132 
4.0/1132 

4.0/1107 
4.0/1107 

4.0/1132 

4.0/1132 
4.0/1132 

4.0/1107 
4.0/1107 
4.0/1107 

4.0/1132 
4,0/1132 

4.4/1025 

4.5/0958 

4.7/0920 

5.5/0840 

3.3/1506 

3.5/1423 

3.4/1447 

River 
Bottom 

El. (CRO) 

-42.9 
-47.0 

-41.7 
-46.1 

-45.9 
-45.9 

-45.7 
-45.9 

-44.2 
-45.7 

-44.7 

-46.7 

-47.5 
•47.5 

-44.4 
-44.5 

-46.6 
-46.7 

-46.7 

-44.8 
-44.8 

-44.8 
-45.0 

-45.0 

-46.0 
-46.0 

-45.0 
-46.0 
-46.3 

-45.0 
-45.2 

-40.6 

-44.1 

•48.5 

-47.0 

•50.8 

-46.8 

-48.4 

Probe 
Penetration 

Elevation 

-47.0 
-47.1 

-46.1 

-46.2 

-45.9 
-45.9 

-45.9 
-45.9 

-45.7 
-46.0 

-46.7 
-47.0 

-47.5 
-48.0 

-44.5 
-44.5 

-46.7 
-47.4 
-47.4 

-44.8 
-44.8 

-45.0 
-45.0 

-45.1 

-46.0 
-46.1 

-46.0 
-46.0 
-47.3 

-46.2 
-45.3 

-50.6 

-51.5 

-51.3 

-50.5 

-50.6 

-50.0 

-50.6 

Probe 
Refusal 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 

N 

N 

N 

N 

N 

N 

Water Jet 

Pressures 
75 
175 

75 
175 

75 
175 

75 
175 

75 
175 

75 
175 

75 
175 

75 
175 

75 
175 
175 

75 
175 

75 
175 

175 

75 
17S 

75 
175 

175 

75 
175 

75 

75 

75 

75 

• 

75 

75 

Assumed Material 

Encountered by 

Probe 
Sana/silt 

Sand/silt 

Sana/silt 
Sana/sBt 

Rock 
Rock 

Rock 

Rock 

Sand/stll over rock 

Rock 

Sand/tilt over rock 

Rock 

Rock 

Rock 

Rock 
Rock 

Rock 

Rock 
Rock 

Rook 

Rock 

Rock 
Rock 

Rock 

Rock 

Rock 

Rock? 

Rock? 

Rock? 

Rock 
Rock 

Sand 

Sand 

Sand 

Sand 

• 

Sand 

Sand 

Top of 
Rock El. 

-47.0 
-47.0 

-46.1 
-46.1 

-45.9 
-45.9 

-45.9 

-45.9 

-45.7 
-45.7 

-46.7 
-46.7 

-47.6 
-47.5 

-44.6 
-44.5 

-46.7 
-46.7 
-46.7 

-44.8 
-44.8 

-45.0 
-45.0 

-46.1 

-46.0 
•46.0 

-48.0 
-48.0 
-47.3 

-46.2 
-4S.2 

„ 

-• 

" 

- 

-- 

- 

- 

MIsceilaneous Notes 
60 seconda/4.1 teat 

Modemta raw at fli-st, Vm hard 

Chech iats s okay 

Work orobB, hart bottom 

Check Ms a okay 

Moved probe around to cheek consls'ency 

Chack lets » good 

Weren't making good progress; movad probe to 

new location 

Cheek jets a good 

Move ovw 
Cheek lota" OK 

Ooeritor teats hard gurfaca unaw soft mod 

30—eondt866ti. 

<30 seconds 

<1 intnute 10 66' lts» •«ch tatnd 
<1 minuc toSa' 

Top od ovfbOTten teteft(tnaysBth 

Part (063.5 

Fast to 54.0 

See /VOTES at end of taWe 
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TABLE 2 

Jet Probing: Columbia River Channel Deepening Projact 

Probe 

Number 
100-04 

100-05 

100-06 

100-07 

100-08 

100-09 

100-10 

104-01 

104-02 

Date 
08/16/2000 

08/16/2000 

08/16/2000 

08/16/2000 

08/16/2000 

08/16/2000 

08/16/2000 

08/16/2000 

08/16/2000 

Til 
Start 
1403 

1351 

1330 

1324 

1316 

1306 

1248 

0944 

1030 

ie 
End 
1405 

1355 

1332 

1325 

1317 

1309 

1253 

0956 

1040 

Northing 
1420351.24 

1420126.99 

1420902.43 

1420739.32 

1420677.32 

1420576.21 

1420399.98 

1435832.96 

1435716.70 

Easting 
736259.64 

736322.99 

736353.85 

735402.17 

735380.48 

736442.98 

735500.82 

725248.39 

725345.37 

River El. 
CRD/ 
Time 

3.6/1403 

3.7/1351 
3.7/1355 

3.8/1332 

3.9/1323 

4.0/1315 

4.0/1308 
4.0/1309 

3.8/1248 
3.8/1252 

4.4/0925 
4.1/0850 

3.9/1025 
3.8/1050 

River 
Bottom 

El. (CHD) 

-44.9 

-43.3 

-49.5 

-46.0 

-45.3 

-47.1 

-46.5 

-45.7 

-44.5 

Probe 
Penetration 

Elevation 

-50.4 

-51.1 

-60.3 

-54.0 

-50.1 

-50.2 

-50.2 

-48.1 

-48.6 

Probe 
Refusal 

N 

N 

N 

N 

N 

N 

N 

Y 

Y 

Water Jet 

Pressures 
75 

75-175 

75 

75 

75 

75 

75-175 

175-180 

75-175 

Assumed Material 
Encountered by 

Probe 
Sand 

Sand 

Sand 

Sand 

Sand 

Sand 

Sand, gravel, looss 

Gravel? 

Gravel and sand 

Top Of 

Rock El. 
~ 

- 

- 

- 

- 

- 

.. 

•48.1 

-48.4 

Miscellaneous Note* 
Moderate to teat pace with 176 psi, maybe 

some obstructions 

Fast to 53.7, Increase pressure, stopped at 

53.7, then vary fast to 64.8 

Fast to 54.1 or (EI.-50.3 CRD) 

Easy to 54 CRD; tried to no further 

Very (a»l to 54.1, <1 minute 

Fast to 64.0, easy 

Slow to 53.0 ft, Increase prewure to 54 ft 

Slow advance; 7rou!da!a Gravel 

Fast to 61.5', stow to 62.2'; dactte gravel place 

atucit at bottom of let probe, when cheelwd. 

Notes: 

• Materials encountered during jet probing were classified based on the rats of penetration and reaction of jet probe when towered through the material. 
• All elevations refer to Columbia River Datum (CRD). 

See NOTES at end of table 
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TABLE 3 

Summary of Drilling Explorations 

Drill Hole 

DH-41-1 

DH-41-2 

DH-42-1 

DH-42-2 

DH-42-3 

DH-42-4 

DH-42-5 

DH-55-1 

DH-87-1 

DH-87-2 

DH-87-3 

DH-87-4 

DH-88-1 

DH-88-2 

Date 

08/30/2000 

08/30/2000 

08/29/2000 

08/29/2000 

08/25/2000 

08/25/2000 

08/28/2000 

08/24/2000 

08/21/2000 

08/23/2000 

08/22/2000 

08/22/2000 

08/21/2000 

08/18/2000 ' 

Loca 

Northing 

1265018.75 

1265031.41 

1265798.12 

1265802.92 

1266454.61 

1266512.11 

1266366.21 

1333423.53 

1417053.23 

1416937.22 

1416982.28 

1417157.49 

1416474.16 

1416475.90 

tlons 

Easting 

921639.82 

921612.43 

921016.16 

920934.03 

920265.40 

920273.38 

920004,75 

930267.91 

800830.54 

800793.07 

800629.47 

800515.68 

799704.44 

799637,96 

Top of Hole 

El. (CRD) 

-47.1 

-47.5 

-47.9 

-46.6 

-46.2 

-46.8 

-51 

-51.5 

-46 

-42 

-44.2 

-44.3 

-43.2 

-43.2 

Overburden 

Thickness (ft) 

>18 

>16 

>15.4 

>16.5 

16 

>17.1 

>14.5 

5 

3.2 

1 

0 

0 

3 

2 

Top of Rock 

El. (CRD) 

N/A 

N/A 

N/A 

N/A 

-62.0 

N/A 

N/A 

-56.5 

-49.2 

-43 

•44,2 

-44.3 

-46.2 

-45.2 

Bottom of Hols 

El. (CRD) 

-65.1 

-63.5 

-63.3 

-63.1 

-65.2 

-63.9 

-65.5 

-69.4 

-56.2. 

-51.3 

-54.5 

-54.3 

-56.2 

-55.7 

> 

Remarks 

Basalt fragments on top of silt/sand. 

Possibly very soft Sandstone at El. -49.5 ft (CRD) 

Possibly very soft Sandstone at El. -60.5 ft (CRD) 

Basalt fragments in sandy silt matrix. Basalt bedrock at EI.-62.0 ft. 

Basalt fragments in sandy silt matrix. Basalt bedrock at EI.-62.0 ft. 

Sand with occasional basalt fragments. Not in place. 

Basalt fragments. Not in place. 

Basalt fragments and sand. Basalt bedrock at EI.-56.5 ft. 

Bedrock is broken up at top 3.2 ft, possibly effects of previous blasting. 

Bedrock Is broken up at top 5 ft, possibly effects of previous blasting. 

Basalt bedrock possibly affected by previous blasting activities. 

Basalt bedrock possibly affected by previous blasting activities. 

3 ft of sand on top of basalt bedrock. 

1,5 ft of sand on top of basalt bedrock. 

•Bold numbers are not within 5-foot radius of the proposed locations. Actual locations were within 8 feet of proposed. 

*AII elevations refer to Columbia River Datum (CRD) 
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Exploration Location Maps 
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APPENDIX B 

Exploration Logs 
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Test Pit Logs 
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SOIL DESCRIPTIONS 
Sample log: Soil strength, modifier NAME; trace/some/matrix, color and color variations, moisture, 
plasticity or grain description, structure, cementation, torvane/PP. other. 
Field Summary Log: Interpreted contacts, changes in drilling, drillers comments, unit descriptions 
such as interbedded, gradational changes, boulders, (unit name/origin!. 

Field Identification 

Easily penetrated several inches 
by fist. 
Easily penetrated several inches 
by thumb. 
Can be penetrated several inches 
by thumb with moderate effort. 
Readily indented by thumb but 
penetrated only with great effort. 
Readily indented by thumbnail. 
Indented with difficulty by 

thumbnail. 

Cohesive soils 

SPT 

0- 1 

2-4 

5-8 

9- 15 

16-30 
31 -60 

SuTsf 
<0.125 

0.125- 
0.25 
0.25- 
0.50 
0.50- 

1.0 
1.0 - 2.0 

> 2.0 

Term 
Very Soft 

Soft 

Medium Stiff 
(Firm) 

Stiff 

Very Stiff 

Hard 

Granular Soils 

SPT 

0-4 

5- 10 

11-30 

31 - 50 

> 50 

Term 
Very Loose 

Loose 

Medium 
Dense 

Dense 

Very Dense 

modifiers: 30-50%, silty. sandy, clayey, gravely, organic, or other significant modifier (angular, cemented) 
NAME: SILT, SAND, CLAY. GRAVEL, COBBLES 

with: some 15 - 30%, trace 5 - 15% 
color: primary color - mottled, stained, etc. 

Term Soil Moisture Field Description 

Dry Absence of moisture. Dusty. Dry to the touch. 
Damp Soil has moisture. Cohesive soils are below plastic limit (BPL) and usually moldable. 
Moist Grains appear darkened, but no visible water. Silt/clay will clump. Sand will bulk. Soils are often 

at or near plastic limit. 
__ ______ __ __ __________ Wet Visible water on larger grain surfaces. Sand and cohesionless silt exhibit dilatancy. Cohesive 

silt/clay can be readily remolded. Soil leaves wetness on the hand when squeezed. "Wet" indicates 

that the soil is wetter than the optimum moisture content and above plastic limit 
(APL).________ 

Term 
Nonplastic 

Low plasticity 
Medium Plasticity 

High Plasticity 

PI 

0-3 
3- 15 

15-30 
> 30 

Plasticity Field Test 
Cannot be rolled into a thread. 
Can be rolled into thread with some difficulty. 
Easily rolled into thread. 
Easily rolled and rerolled into thread. 

Grain lithology / Grain Shape: angular, subangular, subrounded, rounded 
Gradation: well graded, poorly graded, uniformly graded, gap graded 
Hardness and weathering of gravel and cobbles 

Term 
Stratified 

Laminated 

Fissured 

Slikensides 
Blocky 

Lensed 

Soil Structure Criteria 

Alternating layers at least 1 inch 
thick - describe variation 
Alternating layers at less than 1 

inch thick - describe variation 

Contains shears and partings 
along planes of weakness 
Partings appear glossy or striated 
Breaks into lumps - crumbly 

Contains pockets of different soils 
- describe variation 

Term 
Weak 

Moderate 

Strong 

Soil Cementation Criteria 

Breaks under light finger 
pressure 
Breaks under hard finger 
pressure 
Will not break with finger 

pressure 

(Unit Name/Origin): Origin of the deposit (residual, colluvial, alluvial, fill, etc.) and or name of 

commonly known mapped units (Willamette Silt). 
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.WALL OF PIT 

C(^p 3S ^^- E-l-; t ^ PROJECT NUMBER TESTflTNUMBEB 

l^^^l.-r? TP—/^ ^e^r) 
j:,^@~S^ TEST PIT WALL LOG 

l IAJBIV^ vj-a^^ \ 
L^tlAtA^ pg^O^U^f LOCATION Afr^Ct ^fc SAMPLE PROJECT C 

. 
^ 

ELEVATION 
_____ 

WATER LEVEL AND DATE. 
______________ 

m^TRAC-Tn^ ^.CrX^ KO^-lKjL .DATE EXCAVATED. 

___________________ 
EXCAVATION METHOD , 

^ J,CSLA/^'\ S^^jSj^. 
. 
LOGGER •4f . 6^LUL.6^b^-~ 

COMMENTS 

^01^ .• ^^-fL- 
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5K<^>^/,^ 
?^^%0' B^ 52.01 

APPROXIMATE DIMENSIONS: REMARKS. 

•2^e <$&uei, ^en^^ QtaucJi c^U^ bc^u^\ M b^ck^^. 
y*: 3o^, - 
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a^< •5o4AiL;-ecmA^ ar^ue£1 • • . 

' '' 
s^* &A^-< ^ ££cM£^€ci. of^udi, Icobb^" 
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^TOM ^ rf-iz. 

^BAViqJTiA ^ 
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LENGTH (PT) 
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1§ 
I" UJ 
CO o 

T< 
t-u. OLO: 
i"3 Ow 

- 

- 

' 

~ 

5^' 
5' - 

Tin - 

-?<-'- 

5S- 

54- : 

rr bb11""iii -• 
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+^|1 ^ Ib-ll^.SI,^ 7P- |5 ^ ( o. f 4'- OUy 
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' --•» WIDTH DEPTH REMARKS' 
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- ^(i '•• ^ ^^ ^ SA ̂ 71 ^^(AXrt b^i dd^S. ^AOL 
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^L.- ^S^ 5T 
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———,———i———i———,———]———i^———i———i———r-^——r—•~f\———i———i———i———i———i———i———i———i——— 

LENGTH (PT) 
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.ShSN-t- ^-Z-'-^a- 
i^s^y^ cy^ %^fe|p 
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'2.^<-@ 5(9.5 L^-.. :s^^. y-^^ ^(.^'/o^ 
-^"S^ 5^.5^ 
^^^ZJ i "3'H< A\ <-» c-' v»*»'»-»rw 
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• -J 

.^S^^^^TP-IS 
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' '" " 

ryuA\(W^ H^Wi 'm^A^^Uw^i^Coi^^^ 

,.^'- -- 
- 

•. 
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^bM(Wr\ 
SUb^wlcu 

(&^&M^ -50.^ 

COMMENTS 
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•^k --•5A^-i ^^KAn'Ol ^|riA^ 
^N -^-.. ^cu/vU ^^ ^^t>€ S:L ^ 
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TEST PIT WALL LOG 

PROJECT CS- ^^VXIA-LUJ. P^AfSWJ/lA. lOCATION ^iP ^>(0 MAP OF 
, ,,WALl OF PIT 

ciFVAT.nM 
1 

CO?T^ACTOR ̂ ^^e-1/ nC^t'^U- nATFpy,-,-VATpn 0 ] Ql OS 

WATFR tFVPI ANDnATE E XCAVA- •ON .'I- I-HDD Cl^/K S^)&l6^.y^2-LOGGER •H 
, 6t.U^"^&C 

APPROXIMATE DIMENSIONS- LENGTH . 
WI'nTH 

......,. .. 
DFPTH 

..„., 
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.„ ,„.,., ... „„ ,„..,.,,„„,„....——,..,„.. ...„.»,, „„.„„„- 
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- ^AAt&i^ l^ /v <0"^ | ^L^, ^ bade. 
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• • • 
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. -,,.-- -———. - 

.....-,———/• 
- - - 
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- 

LENGTH (FT) 

COMMENTS 
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PROJECT NUMBER 

^ t8^S(>rP| TP-s33 
TEST PIT NUMBER 

.SHEET -fiL 

TEST PIT WALL LOG 

SAMPLE 

UJ 

~- o- a: >- 
ui i- tn 
S 0 
3 2 
2 < 

PROJECT C ^ Dg^P^N I ^^ ._.LOCATI'ON__ ^h^Vl^k .MAP OF. .WALL OP P1T 

ELEVATION. 

WATER LEVEL AND DATE. 

.CONTRACTOR -H iFX-g^ M/^^g HAT. EXCAVATED __@^M^- 
EXCAVA-! ION h-eTHOO L.^^M ^(^ g^L LOGGER 'H^ 

APPROXIMATE DIMENSIONS: LENGTH. WIDTH. DEPTH. REMARKS. 
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t- 
r9 
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^r 
^.S 

^ 'b6Ld,dj2^b 4 cobbles 
--r- 

2 ̂ H 
CSM^Y\ ^^JlcQ- -^ CObbt^^ yfXM^ji 
d-oeb Ao^'^^4 
fraf^UAOUujL 

&CAV6L •'l/L ^ •6lU n4^H^, • • '1to,^^ 
sm^fc-4^ c40ux e^sA^ i e6oil!2^ct fcn^' 

<-j-rWM£<^Lfe.. 
^UlNonyidxA 
•j-fWMA^tfe.. Q^€IA^ (^€^( .tOtV^(MOC( PfU^@ 
^UlNOtwdfici j.t(AJ).. Sd^<- M 

gouuos:e5 ^ ro s TT^ -^ 14- i^nc 
b(^jJ.^9( ^h^^.(A^ d^L€^ 
^ c^bb^s. ^n^e ru^^Q bel 
^S" 84AH l+" !^ST^-<B c<$i^ ' 

\^c^o 
\^o. ^L-..~"5o.h-Fr\ ^ ^ 

5€£^>t€J5i fo^tU^fl^S 

^(W ^ (^Mj o^ ei. -ys<^^} 
Figure 2 
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s^sz' PT. 

^ < '-' » CT^J 

^s^r ^^53^ 





SS '^VB.& eu-\ +"'5 C^0) 
^N'0- 1-^:00 +-^ CB^ 

PROJECT NUMBER 

v^°\ i^^.St.1? 
TEST PIT NUMBER 

r^z SHEET -fl£- 

TEST PIT WALL LOG 

SAMPLE PROJECT q^ C^A^N€:U P^g^g Nl N6-> LOCATION A^t^L^ 
.CONTRACTOR R^^ H^Uy 
. 

EXCAVATION MFTHnn QjQbm ^MAgI 
in 

— 
CL 

0: >- 
UJ ^. 03 
s o 
3 2 
Z < 

ELEVATION. 

WATER LEVEL AND DATE. 

APPROXIMATE DIMENSIONS; LENGTH. WIDTH. REMARKS. DEPTH. 

.MAP OP. .WALL OF PIT 

. 
DATE EXCAVATED ^/'^•/^ 

_ 

. 
LOGGER ^k^LAu'e^_ 

-£Ah®, ^mi^^h s^^fireA. arcu>eA oLMei 

^ tAxxxt) ^re^^ IA)^( "S^A^. j<va. 
' 

^raMi ^-1^1 p'A^cc^-' 
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4^ S. f4(o.e>) 

Probe 
Penetration 

Elevation 

^.^ T^ 
%°0) 
^:?N> 

fl.o, 74S-o^ 
41.1 

^?^ 

^) 49. •5 . 

(4S.o») 
4^' • 

N 

f45.&) 
51-Q . 

C48.4) 

?^^ 
^.^ 
M) 
%'^ 
f^^ 
41. o 

f4%.^) 
47,2- (i'szte^ 

SO.O 
f%^ 
^^ 
^) r^'^ 

Probe 
Refusal 

Y 
y1 

y 

y 

Y 

Y 
y 

s/ 

Y 

V 

^ 

Y 

Y 

Y 

Y 

y 

^ 

Y 

Y 
Y 

Y 

Y 

Water Jet 
Pressures 

-7S 

»-?$ 

-75 

1-75- 

-75 

n^ 
-?9 

ITS' 

-IS 

i-l"? 

-rs 

n5 
-75 

n5 
7S 

i-l5 

IS 
1-7 S 

•TS 

17? 

-75 

n5 

Assumed Material 

Penetrated by 
Probe 

12.00!- 

(Z-QC^. 

^'^-0 <S^£^- 
('SOCK. 

j2<s>C+- 

^•A^O oy«A 
^ta&fc. 

i^OC^. 
5 )^^0 Oi^c.^ 

^jac-te- 
ft£XJ^ 

rzac*- 

fZa&v- 

^11^7 
eo-6^)L<'5'^, 

f2-OCV- 

R-oc^ 

^^S^?, 
G/i-^jtx '? 

co^ft^&s 7 

canS^^s o«*-. 

f5»6-M>C(tf5 
<$<2/wec-z 

/^ce^. 

6?w^c'1 
<&t<w6C^ 

Top of 

Rock El. 

45.^ 

44,0 

4?.o 

44.7 

4^,a> 

48.4 

44-.1 

— 

S^fo 

43.0, 

4&.^- 

— 

41't 

Misc. Notes 

H^L 

^4S9' 4srFift5r-r^ •Tap 

a^- rt-oca 

^/K^r /'ai6r^cOSfe<. 

'2. "s'tSc TO &ac-e. 

H»4A-<0 

\\^c 
'see^ TO LOS< o^swtM3 
^J\^J »M6^KU- ^/tj6(&^ 

^^0- 

»4»^t^ . 

• 

-pOOf CW- »-"/jNC»eA% 
/^ {^^fl r/t?5&^»<-c 

P(&^ uP A<*0 <^ 4A<a^ T^ 

s'^»€ S^w cAx'r^er s'^soa^.s 
H^SWW TW^ @u/e,e'(.Y 
<QiOi/4iW^Q < %&?- 

rifes/ nMW THt^ OAfl^te 
(0^ A^S'SUX? /A/<;rt«-»« 



D^'- 8/18/0° G-. Ueb^A 

Probe 
Number 

SMf 

57-O 

fe?-o6 

67-01 

<S7'o5 

Time 
Start End 

lSS2> 

l5^t- 

/4-oZ 

l^ 
142^ 

14-2"? 

14'^ 
14^'S 

14^1 

i-K-S 

6^ 

I4o3 

t4o4 

142-7 

^Z^ 

i^ss 

>437 

144-? 

v-wS 

Northing 

i-^flEfc 

-75^ 

aof,?z- 

^£^ 

^t<b.^ 

. 

Easting 

)4S^ 

»3.<o7 

/26.'?^ 

%4.77 

^so 

River El. 
CRD/ 
Time 

8.3/^?P 

9.%//4(5Z 

3.^/142^ 

3.fe/!43S 

8»l/l43& 

Top of 

Over¬ 

burden 

S3-S ^7.?^ 
C,0i1 . 

f4-7.4.) 

^^ ^^• 
^L'& 

* 

^^^ 
^Z.o ?^.@1 
4fc.3. 
(4S,l) 
^,-7. <4?^ 
-rf/^ 
^•^ 48,5. f^S«^ 

Probe 
'enetration 

Elevation 

yn. r4^^ 
^•^ - 

&n ,-?^ r 

^<i?" 
47.2-,, M.?,->^ 
%•.?•) 

^.l') 
J-"..s 

>•?. 
3,<c^ 

134.^ 

?^ 
f^) 

Probe 
Refusal 

y 

,Y 
y 

y 
v 
Y 
Y 

Y 

Y 

y 

Water Jet 

Pressures 

7-5 

W 

-?S- 

n-5- 

-75 

(--?< 

-75 

^^ 
7S- 

»-!<5- 

• 

Assumed Material 

Penetrated by 
Probe 

9^C¥- 
R.OCV- 

P-QCV- 

{2^0^ 
6ltAv£A Ot^- 

rt-aicJC. 

fZ-OC+s- 

ftoci- 

^-QCtC 

(?£»- 

I^OCt- 

Top of 

Rock El. 

4.1.4 

4S.-? 

^rer8 

A^,^ 

^-.4 

Misc. Notes 

'(^Sto di.o^5^r 
"1 •""""" T" 

^A^O 

H-A^ (2,00^ rLoUA(3 

r'fiQfyi HQI~O'! "^w^ 
^>^<t<S<-$ A^C^S 

tAf^M 

^w-6 
lAAt-0 

^MO 
^.ftMS 



\ 

: a/yo. Date; B/ryoQ 

Probing Explorations Columbia River Channel Deepening Project 

fi-.V^b&tA 

•^..iT 

Q 

.?0 

Probe 

Number 

^.9S-( 

^A^rl 

fP.^Q-Z 

.^o-t 

58-^ 

e^0! 

%&-\l 

^5 

Time 
Start End 

O^^H- 

C^<4 

?03 

(Ot.^ 

VM& 

<m 

UO 

Ul& 

l(t» 

MZ-tf 

u^ 
Hi-°l 

^^A 

IW 

©^ 

<^e 

ioa^ 

ioe-4 

i\\\ 

\\v^ 

\v^ 

\\1Q 

\\U- 

)|28;io 

n^ 
^/sa 

"')< 

v3-» 

Morthing 

3<»3.&8 

•?T»^ 

^QS-ft. 

yg^m 

So3^ 
<» 

ysG-fc0 

^ •& 

\\ 

^s-:-^ 

M 

S0!^ 

^.^t 
\i. 

Easting 

S^'^o 

izT.'r? 

y»..07 

^o6,e» 

^A»1 
\n 

4S2.01 

S-K»-^ 
M 

oa*.^ 
ti 

S-M-lC 

ST2'^ 

\\ 

River El. 

CRD/ 
Time 

5-^aB4U 

<ir.T/a^^o 

4-y^?s8 

4,V<685 

4,(>/)(o?- 

\> 

^^ 

ii 

v\ 

0 

11 

4.o/U^ 

i \ 

^ 

Top of 

Over¬ 
burden 

6^<o 
6Z..S 

C^T.o) 

^A f4©^) 

^.^ 
^^ 

^ 745^-) 
St».o 
C46.o') 

SP.^ < tAfc^ 

^•) 4^< ,. 

^.^ 
^''iL 
(A^-'S) 

^.& 
r^.o'7 

%0^ 

^'o ^ ^4&>-o^ 

^^Q) 

Probe 
'enetration 
Elevation 
(<^^&) 

^.& \ 
CS8-^ 

S^.Q . 

CTt ^ 

g£,A 
f-S-l^ 

ss-o 
^•^ 

so.'=»^ 
t<U,.o) 

5b.° 
(^^ 
?^.^ 

^A.sl 
A»'S v 

IM'l) 

WO-. (A^.11) 

"1-W..-1 

^.^ 
%0^ 
^•') 

Probe 
Refusal 

^ 

M 

M 

H 

r 

Y 
^ 

^ 

y 

y 

Y 

^ 

Y 

Water Jet 

Pressures 
PSt 

'TS 

75 

"75 

-TS 

-7^ 

n€- 

^s 

T? 

ns" 

is 
ITS' 

(-7C 

1$ 

rt'? 

Assumed Material 

Penetrated by 
Probe 

ST^-0 

St^-^ 

•&e^ 

Sft^& 

(Z&c^? 

i\ 

vv 

eocy 

i ^ 

(io^ 
u 

fi 

ttacic 
^ • 

Top of 
Rock El. 

—— 

— 

—• 

— 

4^0 
4t.-° 

47.3 

44^' 

44. < 

^.Q 
4S--0 

^.» 

4C.o 

4fa.O 

Misc. Notes 

' i^f' ' - - - - ' 

^. ( A\ i f T/ ~s(^ 

AI'»*•»- T/^ t-'i^E &»'!,£<• 

-(-•"fO^SC 

A-' ^o-,£& T/^«S 

tfyt^C-O-l^S 

*' <y»K!4( d e^ ? oit, 

y^ fi^E^ 
'——•'••-—y—————————————— 

C»«Ct:. -»^6 s fffe»<D 



Date: &/\1/OQ 

m 

^.M^fc^-4 

Probe 

Number 

SS-}5 

sa^i 

i8-lC> 

se-s 

88^ 

88^ 

90^ 

Time 
Start End 

nso t»?z 

((yz, n?s 

u^& iiyr 
H S'? us6! 

(^) iQ.oi' 

(&o2' t&y? 

/1.05 ^0$ 

(^S% »Z^S 

!2^ /Z5%' 

^Z-S ^U- 
t^2A >5Z8 

t^l fsti 

1?U t^^ 

•^^ ^ 
^ v^, 

Northing 

5^.^ 
H 

^.s° 
It 

(y©^(' 

'I 

^"Sfl( 

^m 
\\ 

l^nS 
ii 

7S».^ 

\\ 

-?«.^ 

M 

Easting 

4'5S.<.<« 

u 

-Wif^B 

»/ 

*0.0^ 
v 

^Vp 

w^ 
\\ 

5^-fc' 
n 

5^.^ 
\i 

(,<a.f^- 

U 

River El. 
CRD/ 
Time 

4,y«?t 

u 

\ \ 

u 

3-^/t^ 
c 

\» 

3'^/t2.^2 
u 

^.•»/t5fcT 

\\ 

^.yr^ 
>i 

).^/^ 
^ 

Top of 

Over¬ 
burden 

Oft.o 
(Af^ 

t?.!- ^ 

0{^) 

^ 

^) 
^ 
%^) 
^ 

^•) 
m^ 
^ 
^ 

f4§,fl 
f^^o 

47,5-, 
t<t.i3 

1^) 

Probe 

Penetration 
Elevation 

^) +1.'3 
<'*y.'i 

^ 
^5) 

7^-^ 
H-^ 

^) 
^.^ 
^) 
^.•Z-K ?45^') 

^) 
4^''Z- ^ 

^) 
'^-^ 
^2-') 

Probe 
Refusal 

Y 

^ 

^ 

Y 

Y 

Y 
Y 

^ 

Y 

Y 

y 

^ 

Y 

Water Jet 

Pressures 

•7< 

)-?^ 

if 
n< 

-7-S" 

n€ 
h-S 

7S- 

f7S 

~t^ 

li'5 

-?s 

(75 

75' 

-^ 

Assumed Material 
Penetrated by 

Probe 

^.QC^ 

{LaC^- 

R-&c^- 

(ZACfc 

nace- 

/lOCX 

ifZ^cp. 

^^c^ 
(CoOff- 

^oC< 

&fi>C¥- 

iZoc^: 

/Za(4< 

r'«!»«' in'^t-^ouAl^-' 
^CJS- 

^00: 

Top of 
Rock El. 

4S.Z 

4^^ 

44-% 

^•a 

4fc-7 

^y 
4-^/1 

47< 

^.5 

4%-9 

4<5^ 

4s-^ 

4f^ 

4^-7 

4S-T 

Misc. Notes 

oPtSk.W-fe.'WEiA -^^^""^.W^'? 
" 

v*^«A. s^i^r^/io 
1 

<lH6C.fc J£TS '•60^ 

yu&ueiO P<a@s. ^UflaMfl 

70 eJi-tac^w- &e><-'s'isr»-fuj^ 

LUM^ ^yt<-AK. i£.'a*-l2;5o 

u>a»iiji& w^^r'iK^^w'o&'n'b't^1 

an€e^. ,j€^-? ^ ^^ 



^ 

Probing Explorations Columbia River Channel Deepening Project 

Date: 8/<-?/oo G-. VW&A 

Probe 

Number 

88--?- 

^\ 
08-3 

Q8"'t 

97^ 

S7^ 

Time 
Start End 

(344 

/syr 

(3<?q 

^S>1 

l^t* 

i^& 

i^iS 

1^1 (o 

Wo 

1^ 

iv^z- 

WTj 

)S</y 

V3<^ 

l^Of 

/4&2 

14&S 

\4o°l 

t^i^ 

I4i(, 

4.^^ 
l45f 

M 

W 

Northing 

•^Z.'i-S 

f I 

W.50 
M 

8^'%. 
M 

6^.f» 
l> 

?se'4e# 

v \ 

3^3,47 

' 

v\ 

Easting 

W.14 
11 

5l>*."»0 

u 

a0&-&® 

11 

«53^SO 

i' 

t^^ 
> \ 

W.20 
t » 

River El. 
CRD/ 
Time 

3,y/^r 

•8ryi5^ 

•5.1/(5^ 

3,///?S-f 

3-°/l43o 

3'o//^° 

Top of 

Over¬ 
burden 

48-o. l44'"^ 

f^ 
^S 
^) 
?^^ 
^ ) 

Ai'^ 
03.1 . 

<A1.CQ 

<W9-B ^ 
(%.Q^ 
^A? 

4't.e 
^^ ^ 

Probe 
Penetration 

Elevation 

^•^ L^rf} 
^'3 . 

f4-1.0^ 

^) ^ 

fa^o 
f?^ 
@!^ 
50.2^ 
-T4-M 

4k-S . 

^43-9) 
4fe-S . 

/4-3-9) 

9^^. 747.2-) 

^^7^3 

Probe 

Refusal 

Y 

y 

y 

y 

Y 

Y 

Y 

Y 

y 

y 

Y 

Y 

Water Jet 
Pressures 

-l^ 
m 

T5" 

>75 

•7S' 

175- 

•7S 

n? 

75 

ns 

15 

ns 

Assumed Material 
Penetrated by 

Probe 

^ ^jo/gfc-r'aus^ 
noai 
AO^<- 

SSft^O/'5»^~ 

n 

S'A-^/Stt^f 

H 

5fc^?/*r 
h 

P.O<K: 

)20i^- 

?<w^w 
AL^- ^OM^ 

^<^ 

Top of 

Rock El. 

4^1 
^<-7 

43,5 
49.'9 

^.1 
44X' 

4-7.0 

4^.0 

4^3 
4^-^ 

47. •Z. 

4-7/1 

Misc. Notes 

Md-wwHt, A*Ht ^r^^u •TW^i NA*^ 

»M^4^«^-"t rt^H ^fitW •Tt-fseu^ rti^Q 

c i-'^ot^^er^ • a*< 

bo-see/4.) S-T. 

V. /-M»a0, /s'o 5&9'i^a**-T? 

3l -W^. COQ<pd.^T ^O^f 



6&1 I/Vie 

Probing Explorations Columbia River Channel Deepening Project 

Date: a^z-y/oo ^-,U€£tSM 
/ • 

Probe 

lumber 

5^15 

fff^ 
6T-4 
e-7'5 

€7'Z 
@TH 

82-3 
6Z-2 

§2-^ 

-fi^ 
~^-z 

r^. 
7^-1 

70-1 

"^ 

^s 

Time 
Start End 

cy^ 
oyss. 

OQ^Q 

——- 

es^S 

BS^. 

ogs'2- 

yiwi 
/c>44 

i^^yt- 

KO-2) 

US'l 

IZ$-f 

W 

\^l,f- 

R/ 
fflWz- 

0^4^ 

(y?^ 
(1&1- 

&ysfe> 

yrsa 
esso 

— 

OW 
o®^ 
—». 

yi<n" 

\&^. 
/OS4 

1103, 

HS'7 

It'S'-?- 

^1^- 

l4ZT- 

^/ ^^ 
o^^ 

0^2, 
\\Z1- 

Northing 

555.^ 

?&(.(•?- 

^••?C 
«fga-.K» 

oc^.o5 

>77^ir 

QW-^) 
5^S?(5 

^"^.»Z 

a^r^a 

z-r^^y 

<ol5,?» 

">=R-.W 

00 
4fel.B» 

4- 
52a,^ 

Easting 

w.u. 

iis^ 
to^^ 
tz^^s 

am.o^ 

3&S^ 
3.17'SI 

ZS^-8^ 

Z<i(^<^i 

^<a,4( 

lo^.n 

^l&.ZT, 

1-^.W 

&,\16. 
Wf^ 

\^ 
l-SZ'^ 

River El. 
CRD/ 
Time 

-2.,^&^- 

^.^•BSS 

5.S/c&^9 

^^/6a49 
§,y/o«»o0 

s-Vio^^ 
Z.to/ioS^ 

z'^//o%4 

2.4/14^ 
•z '<3/n.5<< 

/,V.l5l4 

/'•S/H^i- 

1>B^4 
S/^WKt. 

> >• 

^•<^«^- 

Top of. 

Over¬ 

burden 

4B-^ 7%-«(^ 
49'^ (^•^ 
y"^\ r^^j 
^•6^ 
f^S-^. 
w 
fS^ -'S 
C<50.%) 
S&-S 

. 

^.o) ^44.7 . 

^1/ ) 4-5''c> 
/'4'^4-y 
4-S.o . 

/4T"4^ 4§';^". - 

^43.4) 
^S'^ ^ /^-^y 
4Q','t• ^ 

/4^3) t?!. o 
• 

rf-^ 44.'2- 

44.-z, 
Mo.<^ 

^^ ^ 7^'Q 

^ 
-^3,0 
6t>.4) 

Probe 
Penetration 

Elevation 

4&-^ 
(4^^) 4^^' 
W?.0) 
•S^.o-t- 

^52 .^+') 

%^ 
^>-o'v 
/%*-SJ 
^5-.S 
(?2-0-) 
5&"o-f- 
^<rz-^) 

^? $3^ 
^1-6^ 
^5 
(ST-4 &a!E ,«^' %^) 
,^•.6, ^57~o > 

f^ 55 < 

rs^.^^ 

4b.'S- 
(4t-'^ •s^.o""" 
C<E6^) 

§'<3 v 

tA^ 
.Q. 

(fl.4) 

Probe 
Refusal 

v 

Y 

/•>< 

^ 

Y 

^ 

Ai 
A/ 
^ 

A/' 
V 

^ 

^ 

As; 

A/ 

A/ 

^ 

M 

A/ 

/^ 

Water Jet 

Pressures 

-7S 

f?S 
-7S 

•teL ^^•^.H. ^ 

—'( -y 
^S; 

(<»^ 

—- 
-7^ 
7'S' 

-7S- 

7S 
-7S 

-75 

1S- 

-7S 

-75 

nc 

t-7-r 

-^s—— 

Assumed Material 
Penetrated by 

Probe 

{jj£iW^e^s> 
/CQCK. 

iZ^S&K. 

•s-4^-0, s'cr 
t^iy k-MO1*^''-) 

i^!g^iT%%*tf 
^ac*., 
(2c£Se— 

e^y^Q^-St fcT '< 

5-*»~o/^/t^r . 

^ 

SA^-O 

s^^-o 
yA^-vS 

5'A^O 

SA^-0 

5"4*~-0 

S^»^<<3 

SA^O 

srfl^y 

Co ̂ h«»'2- Sr>^*-^ 

C'ft^Q 

Top Of 

Rock El. 

46 .T 

>52J9 

.—— 

4^.2. 

-52 .o+ 

^Z.S - 

"""*' 

ti-i*- 

« 

—— 

.— 
••— 

'—~ 

— 

•— 

•—' 

'" 

Misc. Notes 

^Artff, S<-^-«-i /S»'-£?K^T?(A^ 

^'0(&f— < 0 
. tOS-aA TO (^—iX.l;'^ 

^,077®**^ 0"CA, -•^5»& fT (<pr 
W<S t&OWQM 
Hft^^ f'TUgvs^f 'S7)^S\ 

fift^f To^cri vr^fs .sio •s CLS" 
Fta^S-S'ArtK-TS <^ t*»/ P^-wa ofti 
A^es^TOwCrt SOM" ^ A<AS^ 
(tf^r/'a'-^.pt-w^ r* <3*^<r 5z £4 

SQf^, £-ue^j F^r' fs^ey^fr'KS 
M^fffirr^^revy^w^. ^AA^, 
S-joft Of^ C-Q^'r^SiTHQlPu-^. A-w«?< 

>u ssf^so'w ft^vr ^^sft^r^*^ "•/ 
Sof-r S'Ttti" a/M <;ei-MT»(<ar//MQ p-<-~v<a 

^» a^/flui^fto^^fitJ^a^rnvJZ f^fyrfiSfjr, 
W:T«7W o^ lA;l7»ftl-c.s'l-fvw^'f»yn^^<l-»• 
^o^itM i.KsroPWto^Wt^S^lO'nU 10SI&OC. 

i^cysTSf a'-' iNin>^c ta'-rvtor typy,*^ 
P/.-^'OM -sd'/iosigc. S><<BO'n-' '£<-<^/P< 
SafCf ̂ a o^j (wriitt. coAJrvtel ^./flw^i 
f^-^a^ \^/lf.T &A^ PSJ*T. 
S^F-^Sf^P ow /A/I n W. fti».4M'<4 ^./ft^iMfi 
f^rf »»-> t I Sfec/i*T Pfe^T. A-^<? 

SiJIu-iJ^^^o^**' w $of&yw/(fgA^ 
iy£rT6-*'>- (•%-<-tei;r»t#r!(yd, ftQ^u%^ 
^/t^A ea^^des Sftef- (cw-C IM 

-^^"^....^^g^,^-^.^^"^^ 
j&TS-t-S-i^&JS-rs pcwS-fletf , 

•totyrf <ia'j4'^5»g1 •ya!,,^g(l•^a!iMvf>ea•"a' 

Qm fi^r' n 'i^ it^sc. aK 
ffoftr t.^s^ flhu^/^H^ 



Probing Explorations Columbia River Channel Deepening Project 

Date: 8-2.Z-QQ ^ , V^S^A 

Probe 

Number 

(c2-Z 

k3'l 

(^ 
<bl-l 

5<o-i 

; i 

SS-1'5 

S?-/4 

55^ 
S5"'l^ 

^H 
S^-t<> 

55-^ 

?S-8 
^ 

<55-(o 
^ 

^-t 
^ 

s?-z 

€-S^ 
^-•5- 

Time 
Start End 

\\W 
IZ^-3 

ftZ5 

12.SS 

14 vi/ 

S-22 
0607 

OS.(0 

a&d 

&&^ 

aaii. 

osia 

se'10 

OQZ.» 

oezz- 

c8'z& 

08'lJqF- 

<?^o 

^»>< ( 

M^ 
3041 

O^M 

a 49 

i^S 
^&s 

0^ 
^^ 

-QC 
a Sol 

c^o 
• 

»„ 
- 

08l4 

08(1. 

ofilQ 

<^B-0 

63Z.1L 

68z,y 

0^1 

o8z-'» 

oa»,i 

0?^ 

c&w 
oQittI 

aW\ 

Northing 

?54.'5 

t4A.«- 

-'W&.sS' 

€^•5,2^ 

cf&$!?° 

> <s./ 
WS»3S 

•Z4^,ti. 

^.,-n 
Z.4^«'S' 

2^f.^ 
255.^ 

254.<^ 

Z8Z.1R- 

^ 

Z^,4t 

.4- 
^<,.(°i 

sL. 

Z<?/.2J 

Z-S&.4-1 

-i^&^l 

Easting 

fcc^^ 
4X.5& 

Z-73.&¥ 

fOV'O (o 

3?,l5<) 

s/^5 
y»j^t 
4-3Wr5-7 

^».&% 

^•^-.TS 

4^«~^ 

q4o.fr 
(.'20,'S' 

4c©.s» 

^ 

4g2,o<.. 

^ 

%4..l0 

^ 

344.18 

^7/5-5 

Zfsf-'n 

River El. 

CRD/ 
Time 

Z.' ''/11 32, 

2.3 /1'2^ 
2-0//2Z1 

(.8 ̂ -5 
Z-'/^4« •fcoSo'2 \ 

^A "~ 

3,8/0907 

^ 

4'"^833 

-^ 
^ 

Top of 

Over¬ 

burden 

St&.eo 
^4-7/4^ 
/S'^i} 
4'7.» 

('-^6'a') 
'Tt^, ^49'^^ 
^s4,<- 
^.«7) 
^niOa. »to>* 

(o0,0 
/•^...^ 
fe>*>0 . 

f^A) 
^) ^ 
5^-S, 
(S^^) 
(pOrO (%^ 
^^ 
60.8. W-^ 
St>.^ 
r47.o^ 

s'-^ f^e'i') 
^ 
^^ 
5'^-6 
^^^) 
^0) 
^"--». 
^•») 
£©,0, 
r-ss^ 

Probe 
Penetration 

Elevation 

r^ ^) ,SZ.-T. 
f^s'-?) 

S4-.0 , 

(S"0 ^ 
i-»< 4-&^^&a 

-^*.™w^ 

-— 
i——. 

—— 

—— 

^.<3^ (^) S-l.S, (48.0) 

i^s <^q.^ 
^'iv /^,6> 
s+.a 
f5W 
-ss/^- 
^•^ 

—— 

— 

Probe 

Refusal 

/^ 

/W 

/^ 
A£ 

-N 

-^a- T'l 

/»^»- 

•^^• 

Tt4- 

-AT- 

•W 
^-^ 
-f-4— 

•Y 

y 

Y 

Y 
Y 

Y 

— 

— 

w 

Water Jet 

Pressures 

-75' 

-TS' 

-75 
75" 

-75 

yta-i 

"' " 

—— 

-—~ 

-——, 

- 

—• 
—- 

-7^ 

\ff 
-1€ 

17S 

7€ 
(75 

——— 

.——. 
— 

" ' " 

Assumed Material 
Penetrated by 

Probe 

SAN'O 

yA^tQ 

y^h<j0 

^P-A-rfsi 

s-^^-o 

<f^.6..'J^- 
/Z.O <-<'.. 

^*^-0u«»- •!',^^ 
,'2-OQ-ts 

/&.<3c-|<- 

ftQCj^- 

'~S^7^ 

naCJf- 

(2oc«&. 

/Z<3C<- 

t2<aae 

fZo<Ltl 

\^&<rs^fc^«^ 
»<^&»c- 

A-OC*-'' 

gjdCte- 

(ZOCK- 

(l«^- 

Top of 
Rock El. 

^-, 

—- 

^- 

—»• 

- 

- 

—^ 

—— 

—— 

—• 

4-1'0 

46-1 

4'7.0 

-5&.4 

'50'1 

5S^ 

Misc. Notes 

^^7 &(fSr^ /--MS-/ ^£^>/fay>^ffT.o-^ 
^ 1 Pr/i-^-c 
.SoieT'^ASM (-'£•^711-*"^'- Qdi.-s-fly?^ 
ca^-^Ar; ^^wi-w^ 
@, 6.S-pr/S&e 
5a^^^; &*eys"^'/ ^tel^^^-^T'-" " 

<3 ^-d.S•'::T/$<& 
5o<=T. -yrt^H /"fi^-eyn^WA^ 
^ '^0.'^ i°r/?'sc 

•7-y^^ /ST^^Oye^—SrO &.€v 
NO /><«£<) TO P'-'^^.O ^oicr T^^^'4^ 

(4^<-<3 <3'UC(»^fy^S- 

-^————————— 
^0/<-y- e 0^^-54^- 

l^f^.iS <-a-<r>«^ 

(^>ybt-t> 0>^"»^«7.1>lF^-ifc-Ul-T . 

^e^f^ (\i^&vfWtMa Aac^.\ 

Y^^jt> cwJr^f'. A.OCJCS I'-d.sa. 
^K'S-Tirt-^ «<U- A*-QM«MO 

(3»t^(?& ^'Steioi " »^ay^4 

pilaus.'u-io-^xs,^ ns i->-'+itM 
A<PTfe^ t+»^ 0)*4-^<T 
^u Ax^d cAuS- s-CX' (^i^&k 
TO S'4-wc Pai^-T 
f)»^o co^p^car, ove.^.-^tofet.&u 
^40 /vee^ rs flm^^ 
M'<v-o ca«-r»te(" d^AA.—^Q e<-e>-. 

tA-y^O CtxwAtj Q u€^-. -» SO S'^U 



Date: 

Probing Explorations Columbia River Channel Deepening Project 

a-Z-^-oo <s-.\je&s^-A 

^8 

Probe 
dumber 

5S--?> 

i. 
£5-') 

47-1 

4^ 
44-! 
42.^ 

^ 

4-2-^ 
sl 

4Z^ 
J. 

4z-a 

^. 
^(^> 

^ 

f2^ 
i 

42'S& 

4. 
4Z-5^ 

^ 

Time- 
Start End 

'sfls'c> 

oSe-> 

QW 
(o4<^ 

uo'? 

11&6 

^l "1 

iZZZ 

viz-'s 

lZZ4 

t'Z.3)! 

i^ 
115S 

(^3£> 

l-zy\ 

\ZA6 

\1^ 
l^> 
ll-St 

^s^ 

.\1S5 

\-u^ 

<y&S7 

e38%% 

08-5? 

»o44. 

IUO 
1125& 

ll'2/Z- 

f2^<P 

|ZZ-(. 

IZtS 

{t,^ 
(t$4- 

!Z§l" 

iZ.-S&> 

\z^ 
^A^ 
l?,4-9> 

1^48 

IZ6^ 

(t^ 
ix.'0^- 

n,9& 

Northing 

2-t.?, 15 

^ 
&6®. 

•<'•& 

7K^3fe 

Crr&.'ia 

te4.o» 

^.^ 
^ 

^(sl.Tt 

^ 

^S.2ft 

^ 

^5^ 
V-' 

qc(<=W 

^ 
96'S.6l 

^ 

Oi<T-^ 

4- 
CA^^ 

sL 

Easting 

5<.^,bl 

^ 
3f2,yo 

\w^s 
®<K).34" 

3^t.%0 

4'H>-Qt 

L 
4Z&.1"> 

^ 

5??.^ 

i 
^€.T& 

^ 

^.l<- 
t 

'ss^ 
>L 

ssv.ts 

vt 
S^Ffl 

^L 

River El. 
CRD/ 
Time 

4.a,/be)fst!r 

-^ ^s/^-w 
4-i/noq 

3^/n37 

1.8/it^o 

\ 

2^ZS3 

2'^2^ 

\ 

/ 

;• 

Top of 

Over¬ 
burden 

sz-s". 
(a^.Z^ 
SS .0 f^'^'^ 
S^ ,8, 

f^.-s-^ 
43^. &^-<) 

M.S. f4-\.-!»•') 
^R-Q 
MS'.i^ 
bo.B, f48»o) 

^.T'. r^'g.^ 
5^'' >. &-I^ 
^'C . 

(4-n.^l 
A-7 
^.<n 
^>.' . 

^i.^) r^? 
(^.^ 
52,a 
(^•9,t.> 
St'S 
f48.-p 
52"1 ^ 
^••b) 
'as. e 

fdQ.o") 
sz-f ^t.-?) 

^'•^ 

^^ 
; ̂  
^.^ 

Probe 
'enetration 
Elevation 

'5-S • 
6 

^a.-?^ 
^.-s- . 

(^. ^ 

ss-'-a 
^'•^ y^ 
rsi'os) 
^s-^. fST-4^ 
s's'o fitn 
.^'A't. 

f4tf^) 
51.^, (48.7^ 
s0'?, 

(4•-\'n-l 
,5ic» 
f50.^^ 
^ 

'^.^ (4T^) 
&Z..O 
(W,z) 
5Z,fe 

^SO.O') 
5-Z..1 
^.'l!'^ -^••a~"- 

(^ £"»-•< 
^l.l? 
52..^ 
(^•n 
r%^ 
$:-z.,-r 

C'?0-^^ 
5'2 •o Wk^) 

^\ ^.^ 

Probe 
Refusal 

y 

Y 

N 

^ 

A/ 

/"/ 

^ 

Y 
Y 

f 
^ 
Y 

Y 

Y 

Y 
y 

Y 
Y 

y 

Y 

Y 
Y 

Water Jet 
Pressures 

-/-? 

l-is 
-T5' 

-TS 

^5 

TS 
-75 

(-15 

-75 
1-75 

IT 
(-15' 

-^5 

ns 
-75 

n^ 
-75 

f"75 

-T? 

1-1^ 

15 
t-7<' 

Assumed Material 

Penetrated by 
Probe 

•\(J&WW^» 
^aoc 

^CATrf'^-sy 
rt-ock- 

^'^-Aean/'^^' 
^-QC^C 

$• .3.^-0 

^/^^ 
SA--^ 

rt-^OCA- 

^•Sflrw^-^ 
Aaoy 

ft-eaf- 
u^esiw^^y 

(t4&»~ 

fl-ocy<- 

(20C*- 
U^€«4TT^^<^ 

UOCJft- 

{UbC^. 

^es^ 
fiQd\<i- 

fU3CM- 

rtOQe 

<2AC^- 

^-exK 

<^6C^ 

/toc» 

Top of 

Rock El. 

4&.Z-' 

^Cb^- 

-— 

— 

46.0 

4'7''5 

4<o,9 

49.^ 

48.^ 

4$.o 

48-1- 

4^ 

Misc. Notes 

fty^S CO^JMC^-, p^ ̂  J^-Wr 
^T^'-'——0 

u^-7- -P -tS'-'S' 
sa/ay- ^.a^-p^e.i1" &<<».'3S£» "^ 

(i^-/S&e- /'•cJ^r- 

QPTeei^sr^vJf ftf^ty*- 9K- 

Co.O^- /-T/Si&s 
s<yT-c.»~x-^^r yo^fc^B-f .P/"-^? 
(g, o><n-o/(cr-/5£c 
(+»S<A>3 <?0/~^^C< 

H>0rt<-<3 

^fr^^O CQ^JY^^^T 

/jAi^ •'^ i1^ ^^ /^-'-w ('^i-e^^. (•<;€?- 

ojo^<&^? T/&£?' r/- yo.i- fi^^ 
|4^/L^ CW^iVM^ 

ye^ ^^x^ ^ ^eA^V^rrs 

^A<-,O co-'-ar*-*<3r 

Luse-hi-E-o Ai^*- "Ta&f^^S 

ttww^ ('e'-^rt-KT 

|--h<»^» £-*'~^~^lf<3^ 

•"^^•"^W^^-yit ̂ » •^ ,^—————.,.,, .——— 

6€a- ftE^n-l 

|an9c»w3 c<»>^^<-^ 

l^iAA^ ^ OA,<-A-e3T 

^QIU£- rf <5^-0<4£ St-o 



Date: ©^T-00 

Probing Explorations Columbia River Channel Deepening Project 

(^ve/^rz-A 
ye 

Probe 
Number 

42-^ 
vL 

4Z-SS 

^Z-52. 

^Z-^9 

4^6 
^-4S 
U-so 
^z-S^ 
4Z-4<o 

^ 

4Z-^ 
^ 

4Z-4'5 

^2^ 
^3<- 
42-sr 

^^ 
4Z-38 

42.-41 
/, /• ---.•, 
-i-. ^ i 

Time 
Start End 

li'3^ 

^ 

(3&4 
r^>4 

ai<a 

13Z-1 

('>'£-•'> 

i^o 
^l^ 
^^y^ 

1^0 

154^ 

(5%7 

H&o 

»1-o5 

(40-5 

?8 
l4f2' 

ttzA 

t4i<? 

1^ 
^2,01 

1^4 
l'5l^ 

l^t8 

i'yi/1 

t2)^ 
i^?o 

^•f 
l'^0 
V5"^- 

ft^^ 
l^S^ 

1400 

1^5 
(465" 

\^l& 

(4i'& 

1'te-z- 

(4^ 

Northing 

ttz3.y» 

^ 

<w?.i® 
Ho-?.^s- 

\^\.sy- 

W.it- 
le^.^? 

20^'% 

(8».&-» 

Z.%^ 

sL 

•Z'z^.ao 

NL 

(^S.2^- 

tffi^ 
z^.ri, 

z^4.-?t 

zsne^ 

5o(.4^ 

•Solo's 

Easting 

34t..S3 

^ 

'SBS»8 

il-7<M^ 

4^.^ 
i^.i(» 
+tfc.Z6 

^4.1^ 
51.0.5? 

<fefl<at4 

vL 

tUo.4^ 

^ 

^za 
s?1/,^ 

^%^3 

3?l4.30 

5(»sr^ 

4cM+ 

•t-'H.'Ti 

River B. 
CRD/ 
Time 

z-V^srs 

^ 
^'^i(. 

4. 

^ 

^ 

^ 
sl- 

f'9/i55? 

^ 

^ 

Nt 

^'^o^ 
^ 

v^ 

s^ 

4^ 

(.(o/i4t0 

^ 

Top of 

Over¬ 
burden 

co-o 
/.4-7/7^ 
«5<ar7 

^•4\ V^ LSS.-^ 
5'So. r^O 
s^.o. t'^3) 
$-s.a 
fe''T) 
s^s\ ?4e^^') 

55,-r 
?^0 
&&.0. (SZ3^ 
^l.O. 
cy'') 
4q,o 
(4-7-«5 

^.0 
,l.d-!,ll. 
51-9 
^•^ e^ 
^ 
r^^ 
^'0, (4-?-5) 
S('2> (<M,so) 

^•^ 
^'.^ 

Probe 
Penetration 

Elevation 

'5)&.-7 
/'43,4) 

•s^-e> 
f^S.s^ 

— 

,— 

^ 
<^o,'z-) 

—— 
— 

4^&, (4-?'Q 
5<&,6. 
048.^ 
•71. & 
('4^^^ 
52.- ̂  
(S&''^ 
—— 

-— 
—— 

'&Z..t 
rs&.4\ 

%-.^ 
sZ.a 
(^.0 
Si,@ 

^0.-^ 

Probe 
Refusal 

y 

^ 
— 

— 

—. 
•—- 

Y 
— 

— 

Y 

Y 
Y 

Y 

—. 

— 

K 

H 

M 

H 

Water Jet 
Pressures 

15 
1-15 

—- 
.— 
— 

— 

-75 

— 

— 

-75 

1-75 

-7-5 

1-75 

—— 

.—— 
^ 

-75 

-?S 
-7'S 

-1^ 

Assumed Material 

Penetrated by 
Probe 

u>-<e-4•<^^te^!» 
/Leicxe- 

QjQUf- 

{i 1'Slw'Gr 

•^OC'fr 

-4tee*e- 

-^A&K 
UjfcA'TT+2^- 

———— 

———. 

U-»&AsrMt^*^ 
&OC4C- 

l^QOs- 
I^&S&^KA® 

Aflek. 

/Uacte- 

S/i-rf5^> 
^ 
^ 

$A^O 
S'A>^0 

5*A^O 

SI»^><M^ 

Top of 

Rock El. 

4-hT- 

50. z 

sz/r 
s^^ 
Sl/^- 
4^,4. 

S'l-6. 

53.9 
4-U 

^-1.1 

^""^ 
-eh^ 
^h-y 
•»in 3 

^^• 
•^e-s 

^^ 

Misc. Notes 

'^-iHf^-6 csy^WT 

,^AM '7Q ^-~a^^c ^4 (^€§5 

'ss^^^y^-^^ 
/-(-A^O Qa^T^peg «S^jja1-*-' €^-^ea 

^ftj) OyvK^16'EA^*-' (rA^OT 

t^T^-o ai»-xi»ttar ^'S.LB--' <s</t<<p^- 

^»<»-<Q ^O'^'TtAor. 

H«*»'0^ caiA-r^ror 'JSu3-~' c^-iaii^t 

^»irf-o cB>^<i^®r (3601*1 <sy»»AO? 

^AM3 fd*^r»*<^r. 

$^6 Off- ft-acfe-rd •>^^!»^«-!E• 

OSPTV> 

HA^O as^f^-x- 

ffgnwn w^c^fJr^w^ 

>L 

^ 

KAM)r^c>r (., t;c ^ac<) f^^r^t*.}' 
^(Kg.S2AA 

7»ee^ ^^n-^wi-1^, 
^.^/r/sw 

^S.^tf •SaftT tfOA-P^-^. STS^H 
S'tiOe^ flS^p^-. Cl&sJfe^ • i»^ 
S't—i.l SW^~ tt><*-'»^<-r,'',^&€A!^' T 

f^^ej^^w^- 
HiSSC: \ AA&^</*-»^~ oc(Tro<--~. 

UW-ufei£ fr5 ^^"^<tfc <A4 ^- (-1 



Date: Q/^5/^ 

——• ff—iiiyi^^puie 

.6-,^^^^^ 

Probe 

Number 

^-y? 
t 

4Z-55 

4Z-^ 
(-Z-^ 

<Z-^ 
4Z'^ 
4Z-41- 

sL 

<€-4'Z. 

^ 

42-2^ 

42 ^ 

4Z-29 

^ 
4^-20 

42-2^ 

42-lf 
42-Zl 

^Z-iT- 

42-n 

Time 
Start End 

m^— 
\W 
14W 

\A^° 

'4yr 
»^*=} 

t^5^ 

\W\ 
i5"0( 

>•$&•? 

l-5ofc 

^' SH^A 

;80l 
C@>0(o 

08^% 

can 

oa^ 
£e>((o 

<98l<? 

O^Z-l- 

<>8ta 

(W. 

l45'$ 

rty?- 

t440 

144^ 

\44^ 

14^ 
»^1 

ISQ3 

^(» 
15D9 

^/ 01%"^- 

0801 

&aa& 

cexo 

oau 

0814- 

cAt^ 

OBll 

aQV^- 

a9U) 

Northing 

y^^ 
^ 

'537,40 

?34,^ 

•2-\-?.5l> 

^i£>.l^ 

z^.»s> 

y^i^ 
sL 

%ia'^ 

^ 

00 ^ 
-l^l-^f- 

•W.Q^ 

-7ZQ ."I l 

^ 
&-S.&o> 

©%-5TL 

@a».^ 

©62.^ 

^.o-lB 

894-,^ 

Easting 

44<«.o^ 

4. 
yn-v 
w.^s 
54t.8S' 

%s-.-^» 

5<&.o8 

'5<-(-53 

U- 

5ri5-z< 

sb 

?.0g< 
©?$'•%& 

7fc?ao 

•TiSt.l? 

sL 

aa'.tt» 
•se^^s's 

^/s-.^? 

^7. S-7 

©t2-,Z«^ 

•7se>-(ff 

River El. 
CRD/ 
Time 

'•^^ 
4. 
4- 
^^ 

i'^/^^ 
si. 

^ 

^ 

sL 

^ 

^ 

&^\ 
'z'0^^ 

^ 

^ 

^ 
^ 

^ 

2-V6a-? 

^ 
2.^&a^i 

^^/oOff 

Top of 

Over¬ 

burden 

4^. ^, ^4-1^ 
4^.%. % 
rA^ 
c^0, 
/sz.e ^-('%^ 

^•^ 
S2-fc 
^1. ^ . 

4R.I , 

fAI.^ 
^ 
^ 
"^s^ 

w^' 

^.Q ^4.°1 
i3^>.6 
C4S.o^ 
SO' I 

^•0 
ga-i 
(•A-e.i^ 
SS.&. 
r^*.®") 
»i-%.a 

Cs-i • o') 

S^-o, 
^S^.^) 
%'.^ 
y'T. f ^8-7> 

,^0. (SS-^ 

Probe 
Penetration 

Elevation 

41-8, 
W,S-) 

&^ 
^•^ 

-—— 

—— 

-55.0 
fs'^ 

3&,Z. ^SS.-!^ 

%^ 
<<B»o»% 

<^,f> 
Sl.^ 

(S0»0"? 

——— 

53.0 
C^-cO 
SO.l 

(A'B.O 
gs.^ (a%.°i"i 

—. 
—— 

—""""""-" 

55.0 
c^.'-p.,-.. 
y' ^ 

^ 

rs-i.o0^ 
—— 

Probe 

Refusal 

Y 

Y 
f^C 

^t 
AJ 

/M 

A/ 

Y 
Y 

y 

y 

—- 
^ 

Y 

Y 

— 

— 

— 

A/ 

// 
'—""* 

Water Jet 
Pressures 

~1€ 

i'75' 

-7-5' 

—— 

•-—— 

^Q P^t^ft 

^ 

-75' 

1-?S 

-7-5- 

1-?^ 

———. 

-7^- 

-TS 

n's- 

—— 

——~ 

JMMWk—— 

IS 
-yy 

'' 

Assumed Material 

Penetrated by 
Probe 

CfcA«feM</S 
'^•riACLMAt t 

n 

^BtXjO 

5"^-^0 

/Zoc^- 
S'-OB^O 

s<^^ 
^•c^u>0 ou%i^ 

^-octe- 

^-O^k. . 

OSA^ferf-sr^O 
S-A—O -? 

ICOCle- 

OV-0 
——— 

\^S^n^A-e^ 
<!OC¥~ 

12,.OC* 

•e.ocAe- 

^•^-A 
S-AA^O 

^fi^es 

Top of 

Rock El. 

4-?^ 

"fl-ta 

^3-4. 

^T.T 
•gis'.ca 

-£3^- 
4&^ 

^•a». 

54-o 

-— 

^l 
^S't.S 

S-l. 0 

-——' 

•—— 

—• 

1- J 

Misc. Notes 

MiAAjO^ SOT- Ra25^ +• f=t£^ 
^.IV(.<1-A.OK< 

s-flE-^l p^eqy^wo%) ^ a .•r'fTjsSc 
Cs^&f- G^-^of. D£)9TM ^ -T'SF.T 
H& -r6-S>T 

^^t$> <5<7TO^~ >SU>^' OA-A^Z 

^^fc^t •s<ipr cSai.uTH&T 4£t^<-^ 
(^^A-rtt, Pu A<^i!M T/g)/yi6i,gU, 
56«(A( S»pr e«3><-»r»+»ar 0@(uaw 

/ryOAWC , 

$g.<« s^pr co'*-nA<r. 

^»»*->.( Sai63?'. P't-tt^t. S^iTUijr 

/^ Ottf%».»'T '^Ut^c." 
0.10P.IC. /7- &!>t»j*^ .ST'tO^-' 70 
tfA^^rtL.TteCS"^ Cl.^'^'t-1^'^ (tac^ 
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CH2MHILL 
BORING NUMBER: OH-41-1 PROJECT NUMBER: 159184.B1.CD 

Sheet: 1 of 1 

ROCK CORE LOG 

PROJECT: Columbia River Channel Deepening LOCATION: River Mile 42 
BARGE ELEVATION: 0.9 to 2.7 ft (CRD). DRILLING CONTRACTOR: Geotech Explorations. Tuatatin, OR 

DRILLING METHOD AND EQUIPMENT: HQ-triple core barrel - CME 75 ORIENTATION: Vertical 

WATER LEVEL: Fluctuating START: 8/30/00 FINISH: 8/30/00 LOGGER: H. Guettel 
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UTHOLOGY 

ROCK TYPE, COLOR, 
MINERALOGY; TEXTURE, 

WEATHERING, HARDNESS, 
AND ROCK MASS 

CHARACTERISTICS 

WATER. 

-47.1 

BASALT FRAGMENTS IN A 

SILTY SAND MATRIX, dark 

grey, fresh, difficult to scratch 
with a pocket knife, fine 
grained, grave) size, 
subangular. 

Some gravel sized intact pieces 
of cemented sand, up to 2.5", 
brown fine grained.moderately 
to highly weathered, dent 
quality, some black, light grey 
and reddish mottling. 

No recovery. 

SEE AND DEPTH OF 
CASING, FLUID LOSS, 

CORING RATE AND 
SMOOTHNESS, 

CAVING, ROD DROPS, 
TEST RESULTS, ETC. 

Driller indicated 
casing is seated 
at El.5t7.1 (CRD) 

Driller drove 
casing 4 ft into 
solid material, first 
hard then easy. 

Basalt fragments 
possibly originating 
rom previous 
blasting activities in 
the area. Not in 
place. 
12:45-13:15 

DrillingLwas very 
easy. uriller tried 

B slower to get 
r recovery, 
rilling was 

very fast. 

Driller indicated 
possibly drilling 
through sand. 
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BORING NUMBER: DH-41-2 PROJECT-NUMBER; 159184,B1.CD 

Sheet: •( of 1 

ROCK CORE LOG 

PROJECT: Columbia River Channel Deepening LOCATION: River Mile 42 

BARGE ELEVATION: 0.5 to 1 ft CRD DRILLING CONTRACTOR: Geotech Explorations, Tualatin. OR 

DRILLING METHOD AND EQUIPMENT: HQ-triple core barrel - CME-75 ORIENTATION: Vertical 

WATER LEVEL: Fluctuating START: 8/30/00 FINISH: 8/30/00 LOGGER: H. Guettel 
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UTHOLOGY 

ROCK TYPE, COLOR, 
MINERALOGY, TEXTURE, 

WEATHERING, HARDNESS, 
AND ROCK MASS 

CHARACTERISTICS 

Water. 

-47.5 

BASALT FRAGMENTS, dark 
grey, fresh, difficult to scratch 
with a pocket knife, fine 
grained, gravel to cobble size, 
subangular, some iron staining, 

i few vesicles. / 

\ / 
SILTY SAND, some gravel size 
intact pieces of cemented sand, 
brown, fine grained, highly 

weathered. 

* 

SILTY SAND, some gravel size 
intact pieces of cemented sand, 
brown, fine grained, highly 

weathered. 

SIZE AND DEPTH OF 
CASING, FLUID LOSS, 

CORING RATE AND 
SMOOTHNESS, 

CAVING, ROD DROPS, 
TEST RESULTS, ETC. 

Driller indicated 
casing is seated 
at E1.3»7.5 (CRD) 

Driller drove 
casing 4 ft into 
solid material, first 
hard then easy. 

Basa)t fragments 
possibly originating 
from previous 
blasting activities in 
the area. Not in 
place. 

Easy drilling. 

5 minute run. 

DriHer indicated that 
drilling was easy. It 
felt like drilling 
through sand. 
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BORING NUMBER: DH-42-1 PROJECT NUMBER: 159184.B1 .CD 

Sheet: 1 of 1 

ROCK CORE LOG 

PROJECT: Columbia River Channel Deepening LOCATION: River Mite 42 

BARGE ELEVATION: 1.6 to 3.7 ft CRD DRILLING CONTRACTOR: Geotech Explorations, Tuatatin, OR 

DRILLING METHOD AND EQUIPMENT: HQ-tripte core barrel - CME-75 ORIENTATION: Vertical 

WATER LEVEL: Fluctuating START: 8/29/0) FINISH: 8/29/00 LOGGER: H. Guettel 
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DEPTH, TYPE, ORIENTATION, 
ROUGHNESS, PLANARITY, 
INFILLING MATERIAL AND 

THICKNESS, SURFACE 
STAINING, AND TIGHTNESS 

No recvovery. 

End boring at EI.-63.3 ft (CRD). 
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UTHOLOGY 

ROCK TYPE, COLOR, 
MINERALOGY, TEXTURE, 

WEATHERING, HARDNESS, 
AND ROCK MASS 

CHARACTERISTICS 

Water. 

-47.9 

' No recovery, possibly sand or 
silt 

-60 
SANDSTONE, brownish grey, 
fine grained, moderately 
weathered, soft to moderately 
hard, dent quality, thick to 

. massive bedding. 

SIZE AND DEPTH OF 
CASING, FLUID LOSS, 

CORING RATE AND 
SMOOTHNESS, 

CAVING, ROD DROPS, 
TEST RESULTS, ETC. 

Driller indicated 
casing is seated 
at E1.3t7.9 (CRD) 

Driller drove 
casing 1.8 ft into 
solid material, 1 foot 
soft then hard. 

Driller indicated easy 
antling, possibly 
through sand. i to 
2 feefof gravel 
fragments between 
EI.-47.9andE1.49.9- 

Easy drilling. 

5 minute run. 

Driller indicated 
top of run very soft. 
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ROCK CORE LOG 

PROJECT: Columbia River Channel Deepening LOCATION: River Mite 42 

BARGE ELEVATION: -1.1 ft CRD. DRILLING CONTRACTOR: Geotech Explorations, Tualatin, OR 

DRILLING METHOD AND EQUIPMENT: HQ-triple core barrel - CME-75 ORIENTATION: Vertical 

WATER LEVEL: Fluctuating START: 8/29/00 RN1SH: 8/29/00 LOGGER: H. Guettel 
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DEPTH, TYPE, ORIENTATION, 
ROUGHNESS, PLANARtTY, 
INFILLING MATERIAL AND 

THICKNESS, SURFACE 
STAINING, AND TIGHTNESS 

Broken up basalt fragments. 
* 

No bedrock encountered. * 
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End boring at EI.-63.1 ft (CRD). 
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UTHOLOQY 

BOCK TYPE, COLOR, 
MINERALOGY, TEXTURE, 

WEATHERING, HARDNESS, 
AND ROCK MASS 

CHARACTERISTICS 

Water. 

-46.6 
BASALT FRAGMENTS in 

sand/silt matrix, dark grey, iron 

stained, fresh to slightly 

weathered, subangular. 

BASALT FRAGMENTS in 

sand/silt matrix, dark grey, iron 

stained, fresh to slightly 

weathered, subangular. 

Recovery consists of one gravel 
piece, basalt with some sandy 
silt staining, brown, iron 
staining, subangular. 

SIZE AND DEPTH OF 
CASING, FLUID LOSS, 

CORING RATE AND 
SMOOTHNESS, 

CAVING, ROD DROPS, 
TEST RESULTS, ETC. 

Driller indicated 
/^ti^irifi SQ %<%st<%rl 
SyffrNi ? ff»r/?cin\ at EI.-46.6 ft (CRD). 

Driller drove 
casing 3 ft into 
soBd .material, 2 ft 
soft then hard. 

Basalt fragments 
possibly result from 
previous blasting 
m the area. 

Driller indicated very 
easy drilling, possibly 
through sand/silt. 
3-HQ took less than 
5 minutes. 
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Sheet: i of 1 

ROCK CORE LOG 

PROJECT: Columbia River Channel Deepening LOCATION: River Mile 42 

BARGE ELEVATION: 4.8 ft CRD DRILUNG CONTRACTOR: Geotech Explorations, Tualattn, OR 

DRILLING METHOD AND EQUIPMENT: HQ-triple core barrel - CME-75 ORIENTATION: Vertical 

WATER LEVEL: Fluctuating START: 8/25/00 FINISH: 8/25/00 LOGGER: H. Guettel 
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DEPTH, TYPE, ORIENTATION, 
ROUGHNESS, PLANARITY, 
INRLLING MATERIAL AND 

THICKNESS, SURFACE 
STAINING, AND TIGHTNESS 

No bedrock encountered. 
Broken up basaft fragments. 

-62.0 to -63.7, 3 joints, 45 to 
60 deg, rough, planar, secon- 
danLminerauzanon. 
-62.7 to -63.Tn, Sjoints, 40 deg.. 
randomly jointed, i vertical joint. 

-63.7 to -65.2 ftiipte are 
between IS.and&O deg., others 
randomly oriented, some 
verticaljoin.ts, secondary 

, 

mineralization, planar, r6ugh. 

End boring at EI.-65.2 ft (CRD). 

0 

3 
0 
x 

0. 
K 
0 

i ̂ 
7 

f 
k 

j 
I 
s>. 

r1 

/ 

7 

€ 

/ 

y 
f* 

1 

"Ov^ 

^ 1 
^ 
^ 
a 

^ 
y, 
^ 

s! 
' / 

-s1^ 

^ 
^ 

*p 

<? 
^7 
J 
^ 
Q 
s,/ 
'? 
^^ 

^ 

\^ ^ » 

^ 
•r- 

UTHOLOGY 

ROCK TYPE, COLOR, 
MINERALOGY, TEXTURE, 

WEATHERING, HARDNESS, 
AND ROCK MASS 

CHARACTERISTICS 

Water. 
-46.2 
BASALT FRAGMENTS in 

sandy silt matrix, dark grey, iron 

stained, basalt, slightly 

weathered, subangular, one 
piece with large vesicles (0.5"), 
one piece of pumice on top. 

BASALT FRAGMENTS in a 

sandy Silt matrix, dark grey, 
pieces to not fit together. 

-62 
BASALT, dark grey, fine 

grained, secondary 
mineralization, fresh, difficult to 

scratch, no vesicles, some 
healed joints, some fine hairline 

cracks. 

SIZE AND DEPTH OF 
CASING, FLUID LOSS, 

CORING RATE AND 
SMOOTHNESS, 

CAVING, ROD DROPS, 
TEST RESULTS, ETC. 

Driller indicated 
casing is seated 
at El.-46.2 ft (CRD) 

Driller drove 
casjng4.5 ft jnto 
solid material. 

According to driller 
we went through 

rorowedby sand and 
back into rock approx. 

Basalt fragments 
possibly result from 
previous blasting 
in the area. Not in 
place. 

Rock fractures .seem 
to be heafed pints 
possibly opened up 
by rough drilling 
action on water. 
Core appears to be 
in praceoedrock. 
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ROCK CORE LOG 

PROJECT: Columbia River Channel Deepening LOCATION: River Mile 42 

BARGE ELEVATION: 1 to 3.1 ft CRD DRILLING CONTRACTOR: Geotech Explorations, Tuatatin, OR 

DRILLING METHOD AND EQUIPMENT; HQ-core - CME 75 truck mounted ORIENTATION: Vertical 

WATER LEVEL: Fluctuating START: 8/25/00 FINISH: 8/25/00 LOGGER: H. Guettel 
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DEPTH, TYPE, ORIENTATION, 
ROUGHNESS, PLANARITY, 
INFILLING MATERIAL AND 

THICKNESS, SURFACE 
STAINING, AND TIGHTNESS 

No bedrock encountered. 

No Recovery. 

End Boring at EI.-63.9 ft (CRD). 
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UTHOLOGY 

ROCK TYPE, COLOR, 
MINERALOGY, TEXTURE, 

WEATHERWG, HARDNESS, 
AND ROCK MASS 

CHARACTERISTICS 

Water. 

-46.8 
SAND WITH OCCASIONAL 
BASALT FRAGMENTS, 
recovered only 2 pieces of 
gravel size basalt, dark grey, 
fine grained, iron stained, fresh, 
hard, difficult to scratch wtth 
knife. 

No recovery, possibly SAND. 

' 

SIZE AND DEPTH OP 
CASING, FLUID LOSS, 

CORING RATE AND 
SMOOTHNESS, 

CAVING, ROD DROPS, 
TEST RESULTS, ETC. 

Driller indicated 
casing is seated 
at EI.-46.8 (CRD) 

Driller drove 
casing 5,7 ft jnto 
solid material. 

Driller indicated 
that there is a 1 to 
2 ft gravel layer 
on top of sand. 

Driller indicated 
possibly drilling 
through sand. 
Very easy coring. 
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ROCK CORE LOG 

PROJECT: Columbia River Channel Deepening LOCATION: River Mile 42 

BARGE ELEVATION: -1.5 ft CRD DRILLING CONTRACTOR: Geotech Explorations, Tualatin, OR 

DRILLING METHOD AND EQUIPMENT: HQ-triple core barrel - CME-75 ORIENTATION: Vertical 

WATER LEVEL: Fluctuating START: 8/28/00 RNISH: 8/28/00 LOGGER: H. Guettel 
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DEPTH, TYPE, ORIENTATION, 
ROUGHNESS, PLANARITY, 
INRLUNG MATERIAL AND 

THICKNESS, SURFACE 
STAINING, AND TIGHTNESS 

Broken up basalt fragments. 
No bedrock encountered. 

End boring at EI.-65.5 ft (CRD). 
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UTHOLOGY 

ROCK TYPE, COLOR, 
MINERALOGY, TEXTURE, 

WEATHERING, HARDNESS, 
AND ROCK MASS 

CHARACTERISTICS 

Water. 

-51 
BASALT FRAGMENTS, dark 
grey, iron stained, secondary 
mineralization, fine grained, 
fresh, some vesicles, 
subangular, 0.5 to 2.5". 

BASALT FRAGMENTS, dark 
grey, iron stained, secondary 
mineralization, fine grained, 
fresh, some vesicles, 
subangular to angular, 0.5 to 
3.5°. 

BASALT FRAGMENTS, dark 

grey, iron stained, secondary 
mineralization, fine grained, 
fresh, some vesicles, 
subangular, 0.5 to 2.5". 

SIZE AND DEPTH OF 
CASING, FLUID LOSS, 

CORING RATE AND 
SMOOTHNESS, 

CAVING, ROD DROPS, 
TEST RESULTS. ETC. 

Driller indicated. 
casingis seated 
atEI.%1 ft (CRD) 

possibly result from 
previous blasting 
in the area. Not in 
place. 
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ROCK CORE LOG 

PROJECT: Columbia River Channel Deepening LOCATION: River Mile 55 

BARGE ELEVATION: 3.7 to 4.0 ft CRD DRILLING CONTRACTOR: Geotech Explorations, Tualatin, OR 

DRILLING METHOD AND EQUIPMENT: HQ-triple core barrel - CME-75 ORIENTATION: Vertical 

WATER LEVEL: Fluctuating START: 8/24/00 FINISH: 8/24/00 LOGGER: H. Guettel 
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DEPTH. TYPE, ORIENTATION, 
ROUGHNESS, PLANARITY, 
INFILLING MATERIAL AND 

THICKNESS, SURFACE 
STAINING, AND TIGHTNESS 

Broken up basalt fragments. 

-56.5 to -61.5, randomly 
oriented jointSt planar, 
rough, iron stained, some 
secondary mineralization 

»isty, nojnfil|ina 
, some fine healed 

joints. 

-61.5 to -62 ft, fractured rock, 
randomly oriented. 

-63.6 to -65.8 ft, joints are bet¬ 
ween 10 and 20 deg., planar, 
smooth to rough, secondary 
Rineraljzation visible, no 

ialed joints. 

-66.5 to -69.4 ftjpints are 
between 5 and 20 deg., 
planar, smooth to rough, 
secondary mineralization 
llignt greem, some 

End boring at EI.-69.4 ft (CRD). 
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UTHOLOGy 

ROCK TYPE, COLOR, 
MINERALOGY, TEXTURE, 

WEATHERING, HARDNESS, 
AND ROCK MASS 

CHARACTERISTICS 

Water. 

-51.5 
BASALT FRAGMENTS, dark 

grey, iron stained, secondary 
mineralization, fine grained. 
fresh, no vesicles, subangular, 
0.5 to 3.5", possibly broken up 
in place by previous blasting 

activities. 

-56.5 
BASALT, dark grey, fine 

grained, hard, vesicular. 

BASALT, dark grey, fine 

grained, fresh, hard, no 
vesicles, difficult to scratch. 

' 

BASALT, dark grey, fine 
. grained, fresh, hard, no 

vesicles, difficult to scratch. 

SIZE AND DEPTH OF 
CASING, FLUID LOSS, 

CORING RATE AND 
SMOOTHNESS, 

CAVING, ROD DROPS, 
TEST RESULTS, ETC. 

Driller indicated 
casing, is seated 
atEI.%1.5ft(CRD) 
Driller drove casing 
1.5 feet into the 
ground. 

(9:50-10:05) 

Hard bumpy drilling. 

Driller indicated he 
drilled through 
sand at beginning 
and end ofrun 1-HQ. 

(10:15-10:30) 

Core looks like 
it was in place, 
not loose material. 

(10:50-11:15) 

Driller indicated 
areas of sudden 
drops, material 
changes from 
hard to soft. 

Core broken to 
fit box. 

(11:35-11:55) 

Core broken to 
fit box. 
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ROCK CORE LOG 

PROJECT: Columbia River Channel Deepening LOCATION: River Mile 88 

BARGE ELEVATION: 2.4 ft CRD DRILLING CONTRACTOR: Geotech Bq)loratlons, Tuatatin, OR 

DRILLING METHOD AND EQUIPMENT: HQ-tripIe Core barrel - CME-75 ORIENTATION: Vertical 

WATER LEVEL: Fluctuating START: 8/21/00 FINISH: 8/21/00 LOGGER: H. Guettel 
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DEPTH, TYPE, ORIENTATION, 
ROUGHNESS, PLANARITY, 
INFILLING MATERIAL AND 

THICKNESS, SURFACE 
STAINING, AND TIGHTNESS 

-46 to -49.2 ft, broken up basalt 
fragments, angular, secondary 
mineralization 

-49.2 to -51.6 ft, highly fractured, 
randomly oriented joints, 
planar, rough, secondary 
mineralization 

-51.6 to -53.3 ft, highly fractured, 
randomly onented joints, 
planar, rough. 

-53.3 to -54.3 ft, highly fractured, 
randomly oriented joints, 
planar, rough. 

.54.3 to-56.2 ft. joints are 0 to 20 deg., ranobmry 
oriented, planar, rough. 

End boring at EI.-56.2 ft (CRD). 
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UTHOLOGY 

ROCK TYPE, COLOR, 
MINERALOGY, TEXTURE, 

WEATHERING, HARDNESS, 
AND ROCK MASS 

CHARACTERISTICS 

Water. 

-46 
BASALT FRAGMENTS, dark 

grey, fine grained, fresh, some 
vesicles, subangular, possibly 

M broken up in place due to 
previous blasting activities. 

-49.2 
BASALT, dark grey, fine 

grained, fresh, hard.some 
vesicles, difficult to scratch, no 
reaction (field compressive 
strength), in place bedrock. 

BASALT, dark grey, fine 

grained, fresh, hard.some 
vesicles, difficult to scratch, no 
reaction (field compressive 
strength), in place bedrock. 

* 

SIZE AND DEPTH OF 
CASING, FLUID LOSS, 

CORING RATE AND 
SMOOTHNESS, 

CAVING, ROD DROPS, 
TEST RESULTS, ETC. 

Driller indicated 
bottom of river 
atH.-46ft(CRD). 
Driller drove casing 
2.5 feet into the 
§ round, consisting 

f fractured rock. 

(13:15-13:45) 

Hard drilling. 

Blasting conducted 
previously in the 
area. 

(14:00-15:05) 
Hard drilling 

(15:20-15-45) 
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ROCK CORE LOG 

PROJECT: Columbia River Channel Deepening LOCATION: River Mite 88 

BARGE ELEVATION: 1.9 ft CRD DRILLING CONTRACTOR: Geotech Explorations, Tuatatin, OR 

DRILLING METHOD AND EQUIPMENT: HQ-triple core barrel - CME-75 ORIENTATION: Vertical 

WATER LEVEL: Fluctuating START: 8/23/00 FINISH: 8/23/00 LOGGER: H. Quettel 
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DEPTH, TYPE, ORIENTATION, 
ROUGHNESS, PLANARITY, 
INFILLING MATERIAL AND 

THICKNESS, SURFACE 
STAINING, AND TIGHTNESS 

-43 to -47.8 ft, broken rock 

m^w^^' 

-48.5 to -51.3 ft, intensely 
fractured rock, randomly 
jointed, secondary 
mineralization, brownish 
yellow staining between 
-47.8 and -493 ft, some 
healed joints. 

End boring at EI.-51.3 ft (CRD). 
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UTHOLOQY 

ROCK TYPE, COLOR, 
MINERALOGY, TEXTURE, 

WEATHERING, HARDNESS. 
AND ROCK MASS 

CHARACTERISTICS 

Water. 

-42 
River bottom sediments. 

-43 
BASALT FRAGMENTS, dark 
grey, fine grained, fresh, gravel 
size, some small vesicles. 
angular to subangular, possibly 
broken up in place due to 
previous blasting activities. 

-47.8 
BASALT, dark grey, fine 

grained, fresh, hard.some 
vesicles, difficult to scratch, no 
reaction (field compressive 
strength). 

. 

SIZE AND DEPTH OF 
CASING, FLUID LOSS. 

CORING RATE AND 
SMOOTHNESS, 

CAVING, ROD DROPS, 
TEST RESULTS, ETC. 

Driller indicated 
top of overburden 
atEi.-42ft(CRD). 
Driller drove casing 
2 feet into the 
§ round, 1.5 ft easy 

.5 ft hard. 

(9:00-9:30) 

Blasting previously 
conducted in the 
area. 

(9:30-9:40) 

(9:45-10:15) 

Core looks 
like it is in 
place. 

(10:45-11:30) 

Boring terminated 
after core bit 
sheared off. 



CH2MHILL 
BORING NUMBER: DH-87-3 PROJECT-NUMBER: 159184.B1.CD 

Sheet: •< ol 1 

ROCK CORE LOG 

PROJECT: Columbia River Channel Deepening LOCATION: River Mile 88 

BARGE ELEVATION: 2 to 2.5 ft CRD DRILUNG CONTRACTOR: Geotech Explorations, Tualatin, OR 

DRILLING METHOD AND EQUIPMENT: HQ-triple Core ban-el - CME-75 ORIENTATION: Vertical 

WATER LEVEL: Fluctuating START: 8/22/00 FINISH: 8/22/00 LOGGER: H. Guettel 
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DEPTH, TYPE, ORIENTATION, 
ROUGHNESS, PLANARnY, 
INFILLING MATERIAL AND 

THICKNESS, SURFACE 
STAINtNG, AND •nGHTNESS 

-44.2 to -48.7ft, intensely 
fractured rock, random joints, 
mostly 0 to 10 deg. ana 60 deg. 
to vertical, secondary 
mineralization visible, planar, 
rough. 

-48.7 to -49.7 ft, mostly 0 deg 
joints, some randomly oriented. 

-49.7 to -50.7, randomly 
oriented joints. 

-50.7 to -52.5 ft, mostly 0 to 10 
deg. pints, some randomly 
ori§nied. secondary minerali¬ 
zation, planar, rough, hairline 
cracks. 

-52.5 to -53.7 ft, randomly 
fractured broken up rock, 
secondary mineralization. 

-53.7 to -54.5 ft, 2 joints, 10 
deg., rough, healed joints. 

End boring at EI.-54.5 ft (CRD). 
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ac 

0. 
a 
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UTHOLOQY 

ROCK TYPE, COLOR, 
MINERALOGY, TEXTURE, 

WEATHERING, HARDNESS, 
AND ROCK MASS 

CHARACTERISTICS 

Water. 

-44.2 
BASALT, dark grey, fine 
grained, fresh, hard, some 
vesicles, difficult to scratch with 
knife, field compressive 
strength test shows no reaction. 

BASALT, dark grey. fine 

grained, fresh, hard, some 
vesicles, difficult to scratch with 

knife, field compressive 
strength test shows no reaction. 

SIZE AND DEPTH OF 
CASING, FLUID LOSS. 

CORING RATE AND 
SMOOTHNESS, 

CAVING, ROD DROPS, 
TEST RESULTS, ETC. 

Driller indicated 
river bottom 
at EI.-44.2 ft (CRD). 
(12:15-13:45) 

Blasting previously 
conducted in the 
area. 

Hard drillling. 

(14:00-14:35) 

All core looked 
like it was in 
place bedrock. 

(14:38-14:50) 



CH2MHILL 
BORING NUMBER: DH-87-4 PROJECT NUMBER: 159184.B1 .CD 

Sheet: 1 of 1 

ROCK CORE LOG 

PROJECT: Columbia River Channel Deepening LOCATION: River Mile 88 

BARGE ELEVATION: 2.2 ft CRD DRILLING CONTRACTOR: Geotech Explorations. Tualatin, OR 
DRILLING METHOD AND EQUIPMENT: HQ-triple core barrel - CME-75 ORIENTATION: Vertical 

WATER LEVEL: Fluctuating START: 8/22/00 RNISH: 8/22/00 LOGGER: H. Guettel 
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DEPTH, TYPE, ORIENTATION, 
ROUGHNESS, PLANARITY, 
INFILLING MATERIAL AND 

THICKNESS, SURFACE 
STAINING, AND TIGHTNESS 

.44,3 to -48 ft, intensely tp. , 

highly fractured, random joints, 
planar, rough secondary 
mineralization visible in joints, 
hairtine cracks. 

-48 to -49.3 ft, joints are 
between 10 and 60 deg., 
highly fractured. 

-49.3 to -50.2 ft, joints are 
randomly oriented, some 10 
deg, and 45 to SO deg. 
-50.2 to -52.2 ft, predominately 
0 to 20 deg. joints, some 
vertical joints. 

-52.2 to -54.3 ft, randomly 
oriented joints, 10 to 60 deg., 
planar, rough, intensely to 
highly fractured, 
secondary mineralization. 

End boring at EI.-54.3 ft (CRD). 
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UTHOLOQY 

ROCK TYPE, COLOR, 
MINERALOGY, TEXTURE, 

WEATHERING, HARDNESS, 
AND ROCK MASS 

CHARACTERISTICS 

Water 

-44.3 
BASALT, dark grey, fine 
grained, fresh, hard, some 
vesicles, difficult to scratch with 
knife, field compressive 
strength test shows no reaction, 
some iron staining at top 1". 

, 

BASALT, dark grey, fine 

grained, fresh, hard, some 
vesicles, difficult to scratch with 
knife, field compressive 
strength test shows no reaction. 

SIZE AND DEPTH OF 
CASING, FLUID LOSS, 

CORING RATE AND 
SMOOTHNESS, 

CAVING, ROD DROPS, 
TEST RESULTS, ETC. 

Uneven ground 
surface. 

Driller indicated 
river bottom 
at EI.-44.3 ft (CRD). 

(9:00-10:20) 

Core looks IJke 
in place bedrock. 

Hard bumpy drillling. 

(10:30-11:00) 

Blasting previously 
conducted in the 
area. 



CH2MHILL 
BORING NUMBER: DH-88-1 PROJECT NUMBER: 159184.81 .CD 

Sheet: 1 of 1 

ROCK CORE LOG 

PROJECT: Columbia River Channel Deepening LOCATION: River Mile 88 

BARGE ELEVATION: 3.3 ft CRD DRILLING CONTRACTOR: Geotech Explorations, Tualatin. OR 

DRILLING METHOD AND EQUIPMENT: HQ-tnple core barrel - CME-75 ORIENTATION: Vertical 

WATER LEVEL: Fluctuating START: 8/21/00 FINISH: 8/21/00 LOGGER: H. Guettel 
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DEPTH, TYPE, ORIENTATION, 
ROUGHNESS, PLANARITY, 
INFILLING MATERIAL AND 

THICKNESS, SURFACE 
STAlNtNG, AND TIGHTNESS 

-46.2 to -48.8 ft, intensely to 
highly fractured, random joints, 
pisnar, rough secondary 
mineralization, 
some healed joints. 

-48.8 to -50.2ft, pints are 
greater than 70 deg., some 
norizontal, highly fractured to 
intensely fradured, some healed 
joints, secondary mineralization. 

-50.2 to -56.2 ft, intensely to 
highly fractured, random pints, 
planar, rough, secondary 
mineralization, between 
-51 and -51.7 ft, 2 joints, 
23 deg. 

End boring at EI.-56.2 ft (CRD). 
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UTHOLOGY 

ROCK TYPE, COLOR, 
MINERALOGY, TEXTURE, 

WEATHERING, HARDNESS, 
AND ROCK MASS 

CHARACTERISTICS 

Water. 

-43.2 
Driller indicated that he went 
through 3 feet of sand. 

-46.2 
BASALT, dark grey, fine 

grained, fresh, hard, some 
small vesicles, difficult to 

scratch with knife, field 

compressive strength test 
shows no reaction and some 
shattering. 

BASALT, dark grey, fine 

grained, fresh, hard, some 
small vesicles, difficult to 

scratch with knife, field 

compressive strength test 
shows no reaction and some 
shattering. 

SIZE AND DEPTH OF 
CASING, FLUID LOSS, 

CORING RATE AND 
SMOOTHNESS, 

CAVING, ROD DROPS, 
TEST RESULTS, ETC. 

Driller indicated 
river bottom 
at EI.-43.2 ft (CRD). 
Driller drove 
casing 3 ft into 
sandy material. 

Highly fractured 
rock »s possible 
effect oT previous 
blasting. 

Core looks like 
in place bedrock. 

Core blocked off 
after 4 inches. 

2-HQ took 30 min. 

Blasting previously 
conducted in the 
nearby area. 

(11:25-11:40) 

River was very 
rough. High waves. 



CH2BV1HILL 
BORING NUMBER: DH-88-2 PROJECT NUMBER: 159184.B1 .CD 

Sheet: 1 of 1 

ROCK CORE LOG 

PROJECT: Columbia River Channel Deepening LOCATION: River Mile 88 

BARGE ELEVATION: 3 to 3.3 ft CRD DRILLING CONTRACTOR: Geotech Explorations, Tualatin, OR 

DRILLING METHOD AND EQUIPMENT: HQ-triple core barrel - CME-75 ORIENTATION: Vertical 

WATER LEVEL: Fluctuating START: 8/18/00 FINISH: 8/18/00 LOGGER: H. Guettel 
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DEPTH, TYPE, ORIENTATION, 
ROUQHNESS, PLANARITY, 
INFILLING MATERIAL AND 

THICKNESS, SURFACE 
STAINING, AND TIGHTNESS 

-45.2 to -48.2 ft. intensely to 
highly fractured, random joints, 
undulating, rough, secondary 
mineralization visible in joints, 
some healed joints. 

-48.2 to -48.6 ft, highly 
fractured basalt. 
-48.6 to -50.2 ft, joints approx. 
60 deg., undulating, smooth to 
rough surface. 

-50.2 to -51.7 ft, random 
joints, undulating, smooth 
to rough. 

-51.7 to -52.2 ft, joint 60 deg. 
undulating, rough. 

-52.7 to -53.7 ft, joint, 30 deg. 
planar, rough, some 
healed joints. 

-53.7 to -55.7 ft. joints 10 deg, 
stepped, rough. 

End boring at EI.-55.7 ft (CRD). 
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UTHOLOGY 

ROCK TYPE, COLOR, 
MINERALOGY, TEXTURE, 

WEATHERING, HARDNESS, 
AND ROCK MASS 

CHARACTERISTICS 

Water. 

-43.2 
Driller indicated that he went 
through 1.5 feet of sand/silt. 

-44.7 
BASALT, dark grey, fine 

grained, fresh, hard, some 
small vesicles, difficult to 

scratch with knife, field 

compressive strength test 
shows no reaction. 

BASALT, dark grey, fine 
grained, fresh, hard, some 
small vesicles, difficult to 
scratch with knife, field 

compressive strength test 
shows no reaction. 

' 

SIZE AND DEPTH OF 
CASING, FLUID LOSS, 

CORING RATE AND 
SMOOTHNESS, 

CAVING, ROD DROPS, 
TEST RESULTS, ETC. 

Driller indicated 
river bottom 
at EI.-43.2 ft (CRD). 

Rough drilling. 

Lost circulation. 

HQ-1 took 20 min. 

(16:00-16:45) 

Core looks like 
in place bedrock. 

(16:50-17:05) 



APPENDIX C 

Photographs 

PDX/003675091.00C 



OOQ'ieOMBEWXOd 
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Dozer Piling 
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Clamshell Recovering from TP-31 
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Jet Water Hose Assembly 
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Jet Probe Operations 
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Core Drilling 
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DH-41-1, 47.1 to 57.3 Box 
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DH-41-2, 47.5 to 63.5 Box 
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DH-42-1, 47.8 to 63.3 feet, Box 
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51 to Box • 
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DH-55-1, 51.5 to 67.4 feet, 
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to Box 2 
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DH-87-1, 46 to 54.3 Box 1 
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DH-87-1, 53.3 to 5@.2 feet, , 
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DH-87-2, 43 to 51.3 feet, Box 1 
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DH-87-3, to 53 Box 1 
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DH-87-3, 53 to 54.5 Box 2 
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to 52.8 Box 1 
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DH-88-1, to Box 1 
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DH-88-1, to 56.2 feet. Box 2 
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The following maps are for those exploration areas where 10 or more explorations were 
conducted. 

The contours shown are estimated based on explorations, whether drill holes or jet probes, 
which indicated a top of rock elevation (based on the core sample if a drill hole or refusal if 
a jet probe). 

The elevation of the jet probe refusal or the drill hole core top of rock are indicated. 

If refusal was not encountered, the bottom elevation of the jet probe is indicated. 

If the drill hole did not encounter rock, it is indicated with a N/A. 

The contour locations are based on our judgement and should be used with caution. 
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